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Dr. Robert Franklin Mehl... 
Carnegie Institute of Technology 


There are few men better known or more respected 
in the fields of metallurgy and education than Robert 
Franklin Mehl, dean of graduate studies, head of the 
department of metallurgical engineering and director of 
the Metals Research Laboratory, Carnegie Institute of 
Technology, Pittsburgh. 


When Bob Mehl left Franklin and Marshall College in 
1919 with a B.S. degree, and got his Ph.D. at Princeton 
University in 1924, he seemed well on his way toward 
a promising career in chemistry. He taught as a Proctor 
Fellow in chemistry at Princeton, then as the head of 
the chemistry department at Juniata College and as a 
National Research Fellow at Harvard University. How- 
ever, his interests and career turned toward metallurgy 
when he became superintendent of the Division of Physi- 
cal Metallurgy of the Naval Research Laboratory in 1927. 
For four years he worked in Washington, then became 
assistant director of the research laboratories at Ameri- 
can Rolling Mill Co. It was in 1932 that he made his 
final career choice—he left industry and joined the fac- 
ulty at Carnegie Tech, where he later organized the 
Metals Research Laboratory. Because of his deep inter- 
est in good education in all fields, he was appointed 
dean of graduate studies at Carnegie in 1953—a post 
which includes supervision of graduate students in both 
the sciences and the humanities. 


Contributions to Science 


Very productive, Dr. Mehl has more than 150 pub- 
lished books and papers on such diversified subjects as 
the constitution of alloys, crystal structure and growth. 
age hardening, electron microscopy, oxidation of metals 
and nucleation and growth processes. The studies car- 
ried on by his students under his direction are very 
important in our present-day understanding of the micro- 
constituents and hardenability of steels. One of Dr. Mehl’s 
main contributions to industry has been the development 
of the highly successful method of gamma-ray ra- 
diography, for which he received the John Scott Medal 
of the City of Philadelphia in 1934. 


Good-Will Ambassador 


Under the auspices of the State Department he was 
a good-will ambassador in 1944 in South America, where 
he presented a series of lectures on iron and steel in 
Brazil and gave technical advice to Brazilian industrial- 
ists. He has returned to South America several times 
since then, especially in connection with the Point Four 
Program. During and after World War II he worked 
for the Technical Intelligence Investigating Committee 
in France and England, and in 1945 he was a member 
of the group that examined the war-time accomplish- 
ments of the Kaiser Wilhelm Institute for Iron Research. 
In 1948 he spoke in England and Sweden, and he has 
lectured several times in France. 


Honors and Awards 


Nearly as numerous as his papers are the many 
awards and certificates he has received. He was the 
Philadelphia Chapter’s Sauveur Lecturer in 1940, the 
Boston Chapter’s Sauveur Lecturer in 1943, the Pitts- 
burgh Chapter’s Carnegie Memorial Lecturer in 1955, 
and has been an honorary lecturer on numerous occa- 
sions for A.S.M. chapters and other technical societies. 
In 1941 he delivered A.S.M.’s Campbell Memorial Lec- 
ture, and he has been awarded the Howe Medal, the 
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Sauveur Achievement Medal and the Gold Medal of the 
A.S.M., the last in recognition of his outstanding metal- 
lurgical knowledge and great versatility in the appli- 
cation of science to the metal industry as well as ex- 
ceptional ability in the diagnosis and solution of diver- 
sified metaliurgical problems. 

Awards and honors from technical organizations other 
than A.S.M. include prize certificates for the best sci- 
entific papers published in the Transactions of the In- 
stitute of Metals Division, American Institute of Min- 
ing and Metallurgical Engineers (1934, 1939, 1943, 1944 
and 1947), and the James Douglas Gold Medal of the 
A.I.M.E. in 1945. He was awarded the Clamer Medal 
of the Franklin Institute in 1953, the Le Chatelier Medal 
of the Societe Francaise de Metallurgie in 1956, and 
the Pittsburgh Award of the American Chemical Society 
in 1956. He was recognized as the Man of the Year in 
Science by the City of Pittsburgh in 1955. 


Recognition as an Educator 


Most recent honors are the Vincent Bendix Gold Medal 
of the American Society for Engineering Education for 
his “pioneering study of the fundamental concepts of 
the nature and behavior of metals, for the vigorous re- 
search program which he has directed and in which 
he has personally partcipated, and for his impact upon 
the careers of his many students and associates’. In 
June he received an honorary degree from Case Institute 
of Technology and an honorary degree of Doctor of 
Science from the University of Pennsylvania. 

He also holds honorary degrees from Franklin and 
Marshall College, Universidade de Sao Paulo, Brazil. 
Stevens Institute of Technology and the Colorado School 
of Mines. 

Dr. Mehl has been recognized for his leadership abili- 
ties as well as for his scientific work. He was asked 
to be chairman of the Metallurgical Advisory Board of 
the National Research Council of the National Academy 
of Sciences. 

The American Society for Metals is proud to have Dr. 
Robert Franklin Mehl, a learned and honored man, 
as one of its most distinguished and faithful members. 





Discusses Fuel Elements 





Leaders at the Sustaining Members Night Meeting 
Held by Worcester Were, From Left: Richard J. Upp- 
vall, Technical Chairman; Paul Lowenstein, Nuclear 
Metals Corp., Who Spoke on “Fabrication of Metallic 
Fuel Elements”; and Leonard L. Krasnow, Chairman 




















FO ER RE ie EP ELLE LN OLE LE ELE ALN EET 
‘ : 
, LONG-RANGE PLANNING COMMITTEE GIVES A.S.M. GUIDANCE t 
r] Through the past 40 years, its ability to serve. real. r 
’ A.S.M.’s services to its mem- Membership of the Plan- Allan Ray Putnam, Manag- ? 
bers and to the metalwork- ning Committee, in addition ing Director, American aS 
t ing industry have grown to the President of the So- Society for Metals. 
r] broadly and effectively. ciety, consists of: Two meetings have been ? 
’ Much of this growth was the Carl E. Swartz, Chairman, held by the Committee and ? 
direct result of the tireless Past Trustee and Consult- a third is scheduled for Au- A 
t leadership given to the So- ant, Hinsdale, Ill., repre- gust. Membership terms are ' 
r] ciety by the late William senting Society members for two years with an origi- ? 
i Hunt Eisenman, founder at large. nal interim appointment of ? 
member and long-time sec- Walter Crafts, A.S.M. Vice- one year for one past presi- 
; retary, whose efforts were President, dent and one member-at- ; 
bent so ably to enhancing Associate Director Tech- large. Committee members 
? the well being of A.S.M. and nology, Union Carbide are eligible for re-appoint- ? 
= to winning for it the high Metals Co., Niagara Falls, ment upon expiration of E 
U regard of the world of N. Y. their term. ' 
) metals. Elmer Gammeter, Past Trus- The A.S.M. is deeply in- ’ 
? Now that he is gone, the tee A.S.M., debted to these men for ? 
: scope and _ objectives of Chief Metallurgist, Bab- they have given, and are x 
A.S.M. must be studied to cock & Wilcox Co., Tubu- giving, much of their time in ’ 
) implement its continued for- lar Products Division, Mil- behalf of the Society. ? 
ward thrust and to insure waukee, Wis., represent- Already action has been 7 
t its meeting the needs of this ing the membership at taken vo the recommenda- ‘ 
fast-paced day. lar 
: . ge. tion of the Long-Range r) 
Action taken last summer A. O. Schaefer, A.S.M. Past Committee to establish a ? 
r) by the Board of Trustees es- President, publications policy study 
~ tablished a Long-Range President, Pencoyd Steel committee. u 
t Planning Committee, an Co., Philadelphia. All A.S.M. members are a 
a eight-man body to study Ralph L. Wilson, A.S.M. invited to submit sugges- ? 
? new programs and to serve Past President, tions for consideration by > 
) as advisors to the Board on Director of Metallurgy, the Long-Range Committee. ) 
( —, Ppa -_ be a Timken Roller Bearing These should be sent to Al- ? 
’ appoin e Committee Co., Canton, Ohio. lan Ray Putnam, 7301 Euc- 5 
? were men of long experience G. M. Young, A.S.M. Imme- lid Ave., Cleveland 38, Ohio. : 
: in the councils of A.S.M., ac- diate Past President. . 
a quainted with its member- Technical Director, Alumi- Clarence H. Lorig ; 
?) ship, its chapter needs and num Co. of Canada, Mont- President A.S.M. ? 
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Past Chairmen Get Together at Chicago 





Shown at the Past Chairman’s Night Meeting Held by E. L. Roff and F. G. Wheeler. Third row, from left: 
Chicago Chapter Are, Front Row, From Left: J. H. Braly S. Myers, A. W. Sikes, H. B. Knowlton, 
Greenberg, Donald F. Taylor,’J. A. Kubik, Eugene D. H. A. Anderson, E. W. Pierce, Norman P. Norlie, 
Gasper, David Spear and Joseph P. O'Hara. Second row, Emil C. Blocks and Elmer A. Terwell. Back row, from 
from left: Edwin T. Jackman, Otto Zmeskal, dean left: H. G. Magnussen, J. F. Calef, D. L. Colwell, 
of engineering, University of Toledo, who lectured, Carl H. Samans, W. R. Mau, W. Finkl, H. L. Geiger. 
J. W. Scott, H. W. Highriter, A. S. Jameson, Robert J. Sutton, J. Govert and P. K. Zimmerman 
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E. J. Krabacher, Cincinnati Milling Machine Co., Spoke on “Machinability 
of Metals” at New Jersey. Shown are, from left: John L. Everhart, chair- 
man; Mr. Krabacher; and J. J. Haupily, meeting technical chairman 


Speaker: E. J. Krabacher 
Cincinnati Milling Machine Co. 


E. J. Krabacher, senior research 
supervisor, Cincinnati Milling Ma- 
chine Co., spoke on the ‘Machinabil- 
ity of Metals” at a meeting of the 
New Jersey Chapter. 

Machinability is the ease with 
which metal may be cut away and 
measured in terms of power require- 
ments, resultant surface finish and 
tool life. An understanding of the 
type of chip formed during a cutting 
operation and the factors controlling 
it provide a valuable means of study- 
ing the machining operation. For ex- 
ample, a cutting operation which pro- 
vides a chip which moves smoothly 
and continuously off the tool face 
indicates good machining. By con- 
trast, when material from the work 
gathers on the tool edge and is 


sloughed off in small masses, either 
over the tool face or under the tool, 
the chip is noncontinuous. This ma- 
terial moving under the tool shortens 
tool life through abrasion and leaves 
a rough work surface. 

The quality of machining may be 
considered good when the shear angle 
is large. Proper tool geometry, cut- 
ting rate and the use of the proper 
lubricant influence both the shear 
angle and type of chip obtained. The 
best lubricants are those which re- 
act chemically with the work so as 
to produce a solid film between the 
chip and tool. This film must re- 
main so as to ease the path of the 
chip across the tool face and prevent 
the buildup on the tool edge. Ordi- 
nary lubricating oils which do not 
provide such solid films are squeezed 
out as they cannot withstand the 
pressures involved. Cutting oils also 


Talks on 
Machinability at 
New Jersey 


dissipate heat and thereby prolong 
tool life. 

One new method for machining 
high-strength materials is hot ma- 
chining, in which the work is induc- 
tion heated to a limited depth so as 
to ease the plastic deformation of 
the chip. At present, its application 
is being considered on high-strength 
jet-age materials which will soften 
somewhat at higher temperatures 
and which now result in short tool 
life when machined at ordinary tem- 
peratures. 

Electro discharge machining pro- 
vides a means of cutting carbides or 
other hard materials which cannot 
be machined by other methods. In 
this method, the work and tool are 
immersed in a_ dielectric liquid. 
Sparks formed between the work and 
the tool erode the work to the de- 
sired shape. The tool may be of any 
conductive material. If the work is 
to be a die, finished pieces can be 
used as a tool to make more dies 
by this process.—Reported by Robert 
C. Vogel for New Jersey. 





Cold War Threat Explained 


At Philadelphia Meeting 


Speaker: G. F. Sullivan 
Iron Age 

“What’s Behind Russia’s Tough 
New Line in Its Cold War With the 
West?” is a question which the 
Philadelphia Chapter heard discussed 
by G. F. Sullivan, editor, Iron Age, 
who was a member of the official 
U. S. iron and steel team which in- 
spected Russian steel mills last 
summer. 

Pitifully small consumer goods pro- 
duction in Russia has blinded us to 
the progress of their steel and ma- 
chine tool industries. Unless we start 
now to counter the Soviet cold war 
threat, the Russians could conquer 
the world without firing a single 
missile at us. Russian heavy industry 
is surprisingly strong and getting 
stronger. Behind the current tough 
talk from the Kremlin, there’s more 
power than most Americans realize. 

“I’m not saying that the Russians 
are 12 ft. tall’, Mr. Sullivan stated, 
“but they are not industrial midgets 
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by a long shot. If we continue to 
think that way we are in for a lot 
of trouble. The Reds have pushed 
us around in world markets on tin, 
platinum and aluminum. Steel and 
ore and machine tools may be next 
on the list’. 

Pointing out that four U. S. sena- 
tors, including Lyndon Johnson, have 
recently proposed specific steps to 
counter the Red threat, Mr. Sullivan 
suggested immediate action “before 
time runs out on us”. 

A highlight of the evening was the 
presentation of an A.S.M. scholar- 
ship award to Lawrence J. Choman, 
a student at Drexel Institute of Tech- 
nology, by Charles A. Turner, Jr., 
chairman of the Chapter.—Reported 
by N. J. Petrella for Philadelphia. 


A.S.M. to Assist British 
Steel Institute Meeting 


The American Society for Metals 
will join with the Metallurgical So- 
ciety of A.I.M.E. in helping plan for 
a proposed visit to the United States 
of the British Iron and Steel Insti- 


tute. Present plans call for the I.S.I. 
to hold its annual meeting in this 
country in 1961. 

At a recent meeting in New York 
attended by William Barr, incoming 
president, and Mr. Wheeler, outgo- 
ing president of I.S.I., A.S.M. was 
represented by C. H. Lorig, president, 
and T. C. DuMond of the head- 
quarters staff. Representatives of 
A.I.M.E. included John Chipman, 
Ernest Kirkendall, secretary of 
A.I.M.E., and Robert Shearman, sec- 
retary of the Metallurgical Society. 
Also present were Howard Biers, 
Union Carbide Corp., and George 
Rose and Charles Parker of the 
American Iron and Steel Institute. 

A permanent committee is now be- 
ing formed to coordinate planning 
for the affair which is scheduled for 
three weeks beginning Oct. 19, 1961. 
The 500 guests anticipated will con- 
clude their visits at the National 
Metal Congress which is scheduled 
for Detroit that year. Committee 
members thus far selected include: 
James Austin, U. S. Steel Corp., 
chairman, Mr. Shearman and Mr. 
DuMond. 




















Speaks on 
High-Temperature 


Steels 


Speaker: R. J. Raudebaugh 
International Nickel Co. 


Robert J. Raudebaugh, Interna- 
tional Nickel Co., spoke at a meet- 
ing of the New Jersey Chapter on 
“The Applicability of Stainless Steels 
to High-Temperature Service”. The 
talk concentrated on what gives 
stainless steels their high-tempera- 
ture service properties, classification 
of stainless steels and the advanced 
work being conducted at Inco. 

The composition limits of stainless 
steels were defined in terms of the 
iron and chromium contents and typi- 
cal commercial grades were located 
on a conventional iron-nickel-chromi- 
um ternary diagram. The response 
or lack of response to hardening in 
the heat treatment of straight chrome 
stainless grades was explained in 
terms of chromium and carbon con- 
tents. High-temperature service in- 
volving stainless steels was indicated 
to include the range of 1000 to 
2000° F. Controlling factors such as 





R. J. Raudebaugh, International Nickel Co., Spoke on the “Applicability 
of Stainless Steels to High-Temperature Service” at a Meeting in New 
Jersey. Shown at the speakers’ table are, from left: J. L. Everhart, chair- 
man; Dr. Raudebaugh; and A. Scafati, vice-chairman of the Chapter 


ambient atmosphere, stress level and 
expected life were discussed. 

To evaluate the influence of am- 
bient conditions, results of numerous 
studies made of racks of samples ex- 
posed to flue gases in the super- 
heater area of boilers fired with 
Bunker-C fuel oil were briefly re- 
viewed. High-chromium — content 
grades, 446, 310 and cast HE, have 
best resistance, but are still subject 
to rather rapid deterioration in this 
severe environment where the pres- 
ence of sulphur, vanadium and sodi- 
um accelerate corrosion. 

A comparison was made between 
the high-temperature strength char- 
acteristics (creep and rupture life) 
of the stainless steels, low-alloy steels 


and superalloys. Investigations in 
progress to improve such properties 
of 304L and 316L were discussed. 

Precipitation hardening grades 
were classified as to heat treatment 
required to obtain optimum strength. 
Compositions and _ representative 
properties were cited for steels of 
each of the three classes. Reference 
was also made to _  high-tensile 
strengths attainable by subzero cold 
reduction of steels of marginal aus- 
tenitic stability. Strength is optimized 
by aging at about 800° F. after roll- 
ing. 

Following the informative talk, Dr. 
Raudebaugh answered numerous 
questions.—Reported by David Mazar 
for New Jersey. 





Outlines Developments 
In Stress Measurement 


Speaker: J. L. Waisman 
Tatnall Measuring Systems Co. 


J. L. Waisman, West Coast man- 
ager, Tatnall Measuring Systems Co., 
spoke at a meeting of the Albuquer- 
que Chapter on “New Developments 
in Stress Measurement”. 


Mr. Waisman stated that in con- 
ventional design and testing it is not 
possible to develop and analyze ef- 
ficient structures. Conversely, ex- 
perimental stress analysis is able to 
find the weak parts in a structure, 
where peak stresses occur, how 
stress goes in and out of parts, and 
enables the designer to cut down 
weight and improve design. The 
ideal stress analysis technique should 
give accurate data on direction and 
magnitude, allow visualization, be 
fast. follow load variations, be ap- 
plied easily to complicated shapes 
and be insensitive to environment. 
The strength of a structure is deter- 
mined by stress concentration. The 
average stress may be 5% of peak 
stress. 


Mr. Waisman explained that the 
breakthrough in making _ strain 
gages is the etched foil technique. 
With this method of manufacture 
strain gages can be made that will 
measure strain in a distance of 1/64 
in. Three can be used to define the 
stress field at a point. A large num- 
ber can be put in a small area; how- 
ever this technique is expensive. 

Some of the problems in strain 
gage development are metallurgical. 
Stability of these gages was improved 
by the development of annealing 
processes. Another breakthrough 
was realized when temperature er- 
ror at high temperature was correct- 
ed. This was accomplished by a suit- 
able choice of alloy and processing 
to give the gage predictable proper- 
ties calculated to serve best for the 
alloy being tested. Strain gages now 
have an accuracy of +%% and can 
be used for determining modulus. 

Another method of experimental 
stress analysis is the use of brittle 
lacquer. It must be properly cured 
and set. Cracking of the lacquer 
gives visual evidence of high strain 
points indicating high stress. This 
method is not considered accurate, 
cannot be used to determine bi-axial 


stress and the lacquer is sensitive to 
temperature and humidity. One ad- 
vantage is that it will record peak 
tensile stresses. 

A third method of experimental 
stress analysis is the use of photo- 
elasticity. A plastic model with spe- 
cial refractive properties allows no 
light to come through when un- 
stressed. Stressing the part allows 
changing colors to show through, in- 
dicating strain change. The change 
in colors indicates magnitude of stress 
due to internal strain. This method 
allows quantitative analysis on the 
spot but is limited in that it is nec- 
essary to make a_ two-dimensional 
model. It is impossible to avoid er- 
rors and to represent flaws, defects, 
joints, etc., and to load exactly the 
same as the original. A break- 
through in this method is the use 
of reflected light from metal parts 
being stressed through the plastic 
coating. Special preparation and 
special optical equipment is used. 
This approach allows a_ point-by- 
point stress analysis over a large 
area. It also allows study of grain- 
by-grain microstructure under stress. 
-——Reported by G. J. Hof for Albu- 
querque Chapter. 
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Speaks on Ceramics at Santa Clara 





“Problems in Ceramics” Was the Subject Discussed by Joseph E. Burke, 
General Electric Research Laboratories, at a Meeting Held by the Santa 
Clara Valley Chapter. Shown are, from left: Perry Slocum, chairman; 


Dr. Burke; 


Speaker: Joseph E. Burke 


General Electric Co. 


Joseph E. Burke, manager, Ceram- 
ic Division, General Electric Research 
Laboratories, discussed ‘Problems in 
Ceramics” at a meeting of Santa 
Clara Valley Chapter. 

Dr. Burke presented a general re- 
view of ceramic uses, properties and 
processing. Ceramics has performed 
major roles in the electrical, nuclear, 
missile-aircraft and machine tool in- 
dustries. The electrical industry has 
developed ferrites from ceramic ma- 
terials which consist of homogenous 
magnetic oxides of manganese, zinc, 
nickel and other metals. These fer- 
rites have been used in memory com- 
puters and other electronic systems 
to control high-frequency electromag- 
netic conductivity. Another promi- 
nent electrical application for ceram- 
ic materials is for conventional elec- 
trical insulators. 

The nuclear industry has utilized 
the water corrosion resistant proper- 
ty of uranium oxide in the designing 
of atomic reactors. 

Glass and enamels, because of their 
resistance to corrosion and “their 
strength at elevated temperatures, 
are readily adaptable to the missile 
and aircraft industries. Mention was 
also made of the extensive use of 
ceramic materials in the machine tool 
industry. 

The physical and mechanical prop- 
erties of various ceramic materials 
were described in detail. At the 
present time the physical properties 
have been utilized to a greater de- 
gree than the mechanical properties. 
Electrical conductivity of ceramic 
materials is a very important prop- 
erty, and Dr. Burke illustrated by a 
curve that a linear relationship does 
exist between conductivity and the 
ceramic’s vapor pressure. From this 
relationship it was determined that 
an optimum conductivity exists at a 
specific pressure. The close, direc- 
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and Morris L. Sanderson, also of General Electric Co. 


tional control of magnetic conductiv- 
ity results directly from the fact 
that the magnetic properties of ce- 
ramic oxides or ferrites may be pre- 
ferentially oriented at high frequen- 
cies. 

Dr. Burke discussed the mechanical 
properties of ceramics of which duc- 
tility proved to be the most interest- 
ing. In discussing ceramic ductility, 
Dr. Burke segregated these materials 
into three classes. 

1. Ceramics with no ductility, ex- 
emplified by quartz. 

2. Ceramics ductile only at ele- 





vated temperatures, at which time 
their strain rate is proportional to 
the flow stress. These materials in- 
clude glass, alumina and sapphire. 

3. Ceramics ductile at ambient 
temperatures, where the strain rate 
is not proportional to the flow stress 
and slip lines are observed. These 
materials are exemplified by mag- 
nesium oxide and sodium chloride 
crystals. 

Ceramic processing is very similar 
to metallurgical processing in that 
the same methods of casting, form- 
ing, heat treating, sintering and at- 
mospheric controls are applied. Ce- 
ramics are cast, extruded, pressed, 
rolled and heat treated just as metals 
are. 

The sintering of ceramics is accom- 
plished by powder metallurgical 
methods using heat and pressure. 
Porosity is a major problem which is 
theoretically caused by pores result- 
ing from original small-grain inter- 
sections that have remained as trans- 
granular voids as the grains grow 
during thermal treatment. 

A proposed solution to this prob- 
lem is to force the pores to migrate 
to the grain boundries and dissipate 
themselves, resulting in a volumetric 
shrinkage of the grains. 

In all of these processes the atmos- 
phere must be closely controlled to 
prevent excessive chemical reduction 
of the oxide ceramics. 

Future research will he directed 
toward utilization of ductile ceramics 
and development of new ceramic al- 
loys.—Reported by Marvin L. Bueh- 
ler for Santa Clara Valley. 





Receive A.S.M. Honorary Memberships 








Aaron E. Carpenter, Chairman of the Board of E. F. Houghton & Co., 
Philadelphia, and I. Melville Stein, President of Leeds & Northrup Co., 
Philadelphia, Are Shown Congratulating Each Other on Their Awards of 
Distinguished Life Memberships in the American Society for Metals. 
Each award was in recognition of outstanding contributions made by 
the company concerned to the metals industry. These two men share 
other interests in addition to the honorary memberships in A.S.M. Both 
live in the same suburban section, both are members of the Board of 
Germantown Hospital, both belong to the Germantown Cricket Club and 
both of their companies have brought Philadelphia fame as an industrial 
research center. They often cooperate in serving the metals industry 











Cold Extrusion of 
Steel Defined at 
Meeting in Calumet 


Speaker: R. W. Gardner 


Verson Allsteel Press Co. 


R. W. Gardner, senior engineer, 
Research and Development Center, 
Verson Allsteel Press Co., gave a 
talk on “Cold Extrusion of Steel” at 
a Calumet meeting. 

Impact machining or cold extru- 
sion is the plastic movement of metal 
to produce parts of a given geometry 
to close dimensional tolerances. Such 
factors as tool design, product ge- 
ometry, product material and lubri- 
cation for plastic flow of metal are 
important and will govern the proc- 
ess operations and manufacturing 
cost. 

Since the process is dependent 
upon plastic flow, a degree of cold 
working is obtained which can he 
either beneficial or detrimental, de- 
pending upon the degree of proc- 
essing required and the ultimate 
service requirements of the finished 
product. Where simple extrusions 
are to be applied to service gov- 
erned principally bv strength and 
where little or no subsequent ma- 
chining is necessary, parts may be 
used as extruded without thermal 
heat treatment. This permits the use 
of plain carbon and lean alloy steels 
for applications normally requiring 
higher strength materials, thereby 
affording economies in material costs 
and conservation of strategic mate- 
rials. When multiple extrusion steps, 
subsequent machining operations or 
special metallurgical characteristics 
are required, thermal heat treatment 
operations become necessary. 

Tool design is related to materials 
specifications, product configuration, 
severity of working, depth and length 
of extrusion. In many instances sub- 
sequent machining operations can be 
completely eliminated although such 
conditions as undercuts, grooves and 
long tapered surfaces are either dif- 
ficult or impossible to produce by 
cold extrusion methods. Product de- 
sign and methods engineering evalu- 
ation early in the prototype produc- 
tion phases of manufacturing com- 
mercial articles bear fruit in econo- 
mies achieved in ultimate production 
with this process as in most engi- 
neering applications. 


The process is ideally suited for 
high-volume production of small and 
medium-sized articles in that it may 
be very readily automated. Dimen- 
sional tolerance may be held to quite 
close figures depending on the size 
and shape of the article and the care 
taken in the preparation of the raw 
materials. For example, in the case 
of. slugs with a constant outside di- 
ameter, a length tolerance of +0.010 
and an extrusion practice of 50% 
reduction in area, the ultimate prod- 





uct will have a length tolerance of 
+0.020. 

Most any type of steel may be ex- 
truded. The bulk of the stock being 
used today is hot rolled, silicon 
killed, cold heading quality steel. 
Surface preparation is generally not 
necessary except if the surface is 
placed in tension during plastic flow. 
In such cases the hot rolled “skin” 
is machined from the stock to elimi- 
nate the possibility of “bursts” or 


tears caused by stress concentration 
at surface defects. 

Zinc phosphate coatings serve as 
lubricants to decrease friction be- 
tween the product material and the 
tool and to present a parting be- 
tween the ultimate product and the 
tool. This parting prevents galling 
and the resultant high extrusion 
pressures and tool damage.—Re- 
ported by R. D. Engquist for Cal- 
umet Chapter. 





Arizona Student Awarded Scholarship | 





Bernardino C. Natta (Center), Junior in the University of Arizona Col- 
lege of Mines, was Awarded a $500 A.S.M. Scholarship for the Current 
Daniel J. Murphy (Left), professor of metallurgy, looks on as 
James D. Forrester, dean, examines the plaque presented to Mr. Natta 
by A.S.M. in recognition of “outstanding scholarship” in his studies 


Year. 





Reviews Hardness Testing 
Techniques at Columbus 
Speaker: V. E. Lysaght 


Wilson Mechanical Instrument Div. 
American Chain & Cable Co., Inc. 

The development of hardness test- 
ing equipment, from its introduction 
as an “industrial tool” in 1900 and 
its importance to the metallurgist 
and testing engineer in industry was 
the theme of a comprehensive talk 
entitled “Hardness And Its Measure- 
ment”, delivered by Vincent E. Ly- 
saght, general sales manager, Wil- 
son Mechanical Instrument Division, 
American Chain & Cable Co., Inc., 
at a Columbus meeting. 

Mr. Lysaght first recalled some of 
the earlier concepts of indentation 
hardness testing as performed almost 
60 years ago in Sweden by J. A. 
Brinell and those carried on by S. P. 
Rockwell, who perfected the Rock- 
well tester in 1921. 

Today, and in the years to come, 
stated Mr. Lysaght, the commonly 
used testing instruments for the 
measurement of resistance to perma- 
nent indentation are the Brinell, 
Rockwell, Rockwell superficial and 
the scleroscope. Their use, along with 
a representative number of portable 
testers, was discussed and described 
with the aid of a well-arranged series 
of slides and illustrations. 

Special production applications and 
the testing of thin sheet metals and 


cylindrical parts with the Rockwell 
and Brinell units were covered in 
considerable detail. The conversion 
of hardness scales, since it is often 
desirable to convert from one scale 
to another for a variety of reasons, 
was touched upon. However, con- 
tinued the speaker, due to the many 
diverse factors, conversion should be 
used with the utmost discretion. Fac- 
tors such as modulus of elasticity 
and the work-hardening capacity of 
the material under observation and 
test, have been found to contribute 
materially to hardness relationships. 

The importance of proper supports, 
particularly for irregular shapes, 
sheet metal, small items and round 
pieces was stressed. It is a funda- 
mental requirement, when conduct- 
ing such tests, that the surface un- 
der observation be approximately 
normal to the tester’s penetrator and 
that the workpieces be held firmly 
in place as the testing load is applied. 

Microhardness testing techniques, 
through utilization of the Tukon unit, 
received considerable attention. This 
instrument employs light loads and 
affords accurate measurement of the 
indentation in restricted areas such 
as carbide tips of cutting tools, 
watch springs, drill rods, instrument 
pivots, surgical needles, etc. Micro- 
hardness testers were also described 
as ideal for the measurement of 
plated surfaces and bimetallic ther- 
mocouple_ surfaces.— Reported by 
Milton Weiner for Columbus. 
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Plan Second Southwestern Metal Show 


North Texas Chapter Members Met W ith Walter Crafts, National Vice-Presi- 





dent A.S.M., to Plan the Second Southwestern Metal Congress and Expo- 
sition, to Be Held May 9-13, 1960. Shown, from left: Mr. Crafts; D. Dalle- 
feld, secretary; Stephen Maszy, chairman; and C. E. Perkins, past chairman 


Leaders of the North Texas Chap- 
ter met recently in the Sheraton 
Dallas to discuss plans for the Second 
Southwestern Metal Congress and 
Exposition, to be held May 9-13, 
1960. Congress educational sessions 
will be in the Sheraton and other 
Dallas hotels—the Exposition at 
State Fair Park. 


At the meeting were William A. 
Rosamond, manager, industrial de- 
partment, Dallas Chamber of Com- 
merce, C. J. Watson, assistant man- 
ager, Fort Worth Chamber of Com- 
merce, Joseph B. Rucker, Jr., man- 
ager sales and special events, State 
Fair of Texas, and numerous metal 
engineers of the area. 


Walter Crafts, A.S.M. vice-presi- 
dent, said the combined events will 
be a “metalworking round up— 
Southwest brand’. Mr. Crafts. as- 
sociate director, technology, Union 
Carbide Metals Co., announced invi- 
tations will go to plant overators and 
metal engineers in a 600-mile radius 
of Dallas. 


Displays and discussions will be 
keyed to metal products for national 
defense, petroleum and chemical pro- 
duction, and general manufacturing. 


Also present were Stephen Maszy, 
lead structures materials engineer 
and newly elected Chapter chairman; 
Maurice J. Condon, supervisor, struc- 


tural material laboratory, Chapter 
vice-chairman, John W. Mitchell, 
materials engineer, all of Chance 


Vought, and many other metal en- 
gineers of Dallas. 


First presentation of the South- 
western Metal Congress and Expo- 
sition took place last year. Each edi- 
tion of the twin events depicts new 
metal developments of the preceding 
two years. 
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Calumet Chapter to 
Award Scholarships 


The Calumet Chapter, a 21-year 
old offshoot of the Chicago Chapter, 
has grown to include some 450 in- 
dividual members and 35 sustaining 
company members representing every 
major industry in the Calumet re- 
gion and, actually, being almost a 
true cross section of the American 
metals industry. This Chapter has 
met a real need in the Calumet area 
not only by sponsoring excellent 
technical programs and outstanding 
speakers but also by furnishing a 
medium for the free exchange of 
ideas relating to local technical prob- 
lems. 

In 1953, the Calumet Chapter in- 
stituted a scholarship award pro- 
gram for worthy high-school grad- 
uates interested in obtaining a col- 
lege education in some branch of the 
metals sciences. The program has 
grown in scope during the past six 
years and has done much to create 
an awareness of the opportunities 
available in the metals industry in 
the minds of secondary school teach- 
ers, counselors and students. Thir- 
teen young people have been recip- 
ients of these awards to date and 
justified the honor bestowed upon 
them by their diligent pursuit of the 
goals they set out to achieve at the 
time of their awards. Many of these 
young people have completed their 
academic training and are now en- 
gaged in careers in the metals in- 
dustry. 

Two award winners will be selected 
to receive the $400 R. B. Lucas 
Memorial Scholarships of the Calu- 
met Chapter within the next few 
weeks. The difficult task of select- 
ing the two outstanding students 








from some 40 applicants cannot be 
underestimated for all applicants 
truly represent the “cream of the 
crop” in the area. The applicants are 
from 16 cities and school districts 
in the area and are nominated by 
the principals of the 30-odd schools 
included in the program. 

The scholarship awards are made 
in memory of R. B. Lucas, who was 
superintendent of the Wheel and 
Axle Mills of the Gary Works, U. S. 
Steel Corp., from 1937 to 1947. Bob 
Lucas was chairman of the Calumet 
Chapter in 1947 and did much to 
promote the affairs of the Society 
and industry which were so much a 
part of his life. The program is sup- 
ported mutually by the general Chap- 
ter treasury through receipts from 
lecture courses, outings and social 
functions and contributions from in- 
dividual members and progressive in- 
dustrial firms in the region. 


Cites Factors Influencing 
The Strength of Metals 


Speaker: Howard Scott 
Westinghouse Electric Corp. 


“Metallurgical Factors Determin- 
ing the Strength of Metals” was the 
topic of a talk given before members 
of the Canton-Massillon Chapter by 
Howard Scott, formerly chief metal- 
lurgist, Westinghouse Electric Corp., 
Research Laboratories, and recently 
retired. 

The speaker limited his talk to 
factors determining the cause of 
failure in large rotating parts. Five 
years ago very little was known 
about normalized and _ tempered 
steels and the heat treatment which is 
usually employed on large sections. 
For this reason, and the fact that 
many unexplained failures were oc- 
curring in large turbine rotors, an 
investigational program into steels 
with this heat treatment was initi- 
ated at the Westinghouse Research 
Laboratories. Part of the data from 
this investigation was presented in 
slide form by the speaker. 

In regard to mechanical properties, 
the investigation showed that oxygen 
seems to be the dominant factor 
causing variance in directionality. It 
was the speaker’s opinion that this 
oxygen must be picked up during 
the pouring operation since the oxy- 
gen levels in the steel baths under 
study were significantly lower than 
that found in the finished product. 

Mr. Scott stated that hydrogen 
formerly was a major factor in the 
failure of large parts; however, since 
the advent of vacuum pouring, it no 
longer presents a problem. This prac- 
tice has been almost universally 
adopted since most steels for rotors 
today are vacuum poured. 

Similarly, another major factor, 
temper embrittlement, was licked by 
fast cooling after the tempering op- 
eration. — Reported by George T. 
Matthews for Canton-Massillon. 











Eastern New York to 
Have Conference on 
Fracture in August 


The Eastern New York Chapter 
has arranged a conference on the 
“Fracture of Engineering Materials”, 
to be held Aug. 23-25, 1959, on the 
campus of Rensselaer Polytechnic In- 
stitute, Troy, N. Y. Four technical 
sessions of formal presentations of 
invited papers have been scheduled. 
The broad coverage, and emphasis 
on practical applications will interest 
the practicing engineer. Oral discus- 
sions of papers and informal discus- 
sions on related subjects will com- 
plete the technical program. 

The invited papers will be pub- 
lished in book form along with perti- 
nent discussion. Only written discus- 
sion submitted prior to conclusion of 
the conference can be considered for 
publication. 

Conference participants may regis- 
ter by writing to Ernest Nippes, 
Fracture Conference Registration, 
R.P.I., Troy, N. Y. The registration 
fee is $10, payable in advance by 
check made out to “Fracture Con- 
ference’”’. 

The papers scheduled include the 
following: 

Ductile-Brittle Transitions in Met- 
al, by Maxwell Gensamer, Columbia 
University, and R. D. Stout, Lehigh 
University; Fracture in Brittle and 
Quasi-Brittle Materials, by J. Gur- 
land, Brown University; Fracture at 
Elevated Temperature, by R. W. 
Guard, General Electric Research 
Laboratory, and M. J. Manjoine, 
Westinghouse Research Laboratories; 
Fracture in Ductile Metals, by W. A. 
Backofen, Massachusetts Institute of 
Technology; Temper Embrittlement, 
by J. R. Low, General Electric Re- 
search Laboratory; Hydrogen Em- 
brittlement, by H. C. Rogers, Gen- 
eral Electric Research Laboratory; 
Fracture in Corrosive Media, by H. 
Logan, National Bureau of Stand- 
ards; Fatigue Fracture, by George 
Sinclair, University of Illinois; Frac- 
ture at High Strain Rates, by R. 
Davis, Harvard University; and Geo- 
metric Aspects of Fracture, by 
George Irwin, Naval Research Lab- 
oratory. 


Chairman of the conference is J. H. 
Keeler, General Electric Research 
Laboratory, Schenectady, N. Y. 
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Describes Centrifugal Casting 





A. E. Schuh, Director of Research and Development, 


U. S. Pipe and 


Foundry Co., Spoke on “Centrifugal Casting” at Delaware Valley. Shown 


are, from left: 


Co., who received a 25-year membership certificate; 


Speaker: A. E. Schuh 
U. S. Pipe and Foundry Co. 


Members of the Delaware Valley 
Chapter heard a talk on “Centrifugal 
Casting’”’ by A. E. Schuh, director of 
research and development, U. S. Pipe 
and Foundry Co. 

Dr. Schuh reviewed the history of 
centrifugal casting from its inception 
through the World War II period. 
During the latter period a consider- 
able proliferation of methods and 
equipment occurred, owing to the 
scarcity of normal facilities. Since 
then, centrifugal casting has largely 
centered on the production of long 
hollow cylindrical bodies, encompass- 
ing a wide array of metals in a wide 
range of lengths, diameters and wall 
thickness. 

Dr. Schuh described the current 
centrifugal casting methods in which 


B. B. Kopec, chairman; J. B. Janney, Janney Cylinder 


and Dr. Schuh 


either sand-lined molds or metal 
molds are employed. The metal molds 
have a thin toothy coating of refrac- 
tory materials applied to their inner 
surface thereby making possible the 
casting of long-length tubes. In 
connection with the metal mold proc- 
ess the properties and end uses of 
ferrous alloys in both the cast iron 
and steel family were presented. 

The speaker then discussed ‘dual 
metal” castings for which a metal- 
lurgical bond is developed between 
two different metal alloys poured 
consecutively, so that a bonded com- 
posite article is made which presents 
on its outer and inner portions com- 
pletely different properties which 
normally no single metal alloy can 
offer. Several industrial applications 
of such dual metal castings were il- 
lustrated. — Reported by Dartrey 
Lewis for Delaware Valley. 





Columbus Greets New Officers 





Newly Elected Officers of the Columbus Chapter for the Coming Season In- 


clude, From Left: 


R. E. Christin, Re-Elected Secretary; John G. Kura, 


Chairman; Thomas L. Chase, Outgoing Chairman, Presenting the Chapter’s 
Bell to Mr. Kura; and Anthony M. Federico, Vice-Chairman of the Chapter 


(11) JULY, 1959 








y' 


Describes Materials for Use at 2000°F. 


W. L. Bruckart, Universal-Cyclops Steel Corp., Discussed “Materials for 


2000° F. and Up” at New York. Present were, from left: L. Anselmini; 
Leslie Seigle; Mrs. Bruckart; Mr. Bruckart; F. Malone; and L. Naultz 


Speaker: W. L. Bruckart 
Universal-Cyclops Steel Corp. 


“Materials for 2000°F. and Up” 
was the subject of a talk given by 
William L. Bruckart, Universal- 
Cyclops Steel Corp, at a meeting of 
the New York Chapter. 

Mr. Bruckaré reviewed the tem- 
perature ranges of application for 
the various metals from aluminum 
to refractory tungsten and it was 
apparent from his observations that 
the high-temperature applications 
are restricted to approximately eight 
metals, of which columbium, tanta- 
lum, molybdenum and tungsten are 
the prime contenders for the spot- 
light. 

The relationship of strength and 
homologous temperatures (based on 
some fraction of the melting point in 
degrees absolute) serves as a basis 
for speculation as to the extent of 
usefulness of the various materials 
for future requirements. 

Four methods of strengthening 
were considered—alloying, deforma- 
tion, dispersion hardening and struc- 
ture improvement through basic re- 
search. Of these possibilities, dis- 
persion hardening holds the most 
promise at present. Although alloy- 
ing is beneficial for low-temperature 
applications, the beneficial effect of 
the alloying element decreases to 
zero as the melting point is ap- 
proached. The depression of the 
melting point by alloying further re- 
duces the range of application of the 
base metal. 

Mr. Bruckart also described Uni- 
versal-Cyclops’ argon-filled fabrica- 
tion room for the conversion of in- 
gots under protective atmosphere.— 
Reported by George T. Murray for 
New York. 

t A.S.M. has created the Metals ) 
Engineering Institute, the home 2 
( study school of the metals in- 
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Minnesota Features Series 
On High-Strength Metals 


An educational lecture series on 
“High-Strength Metals” has_ been 
successfully completed by the Min- 
nesota Chapter. Lecturers and their 
topics were: 

Fundamentals of the Strength of 
Metals, by John Johnson, Honeywell 
Research Center; Ultra High- 
Strength Steels, by R. D. Manning, 
Applied Research Laboratory, U. S. 
Steel Corp.; Medium and High-Tem- 
perature Strength Testing of Metals, 
by George Deutsch, Lewis Flight 
Propulsion Laboratory, N.A.S.A.; 
Metallurgy of the Newer Metals, by 
Donald J. McPherson, Armour Re- 
search Foundation; and Implication 
of Space and Hypersonic Flight on 
Materials Development, by W. S. Pel- 
lini, U. S. Naval Research Labora- 
tory. 

The Martin Aircraft Co. film, 
“Project Vanguard,” was an impor- 
tant feature in this lecture series, 
which were developed to show the 
why and how of metals used in 
rocket and missile apnlications.—Re- 
ported by Kenneth L. Quigley for 
Minnesota. 





Compliments 





To ARTHUR B. HOMER, 
president of Bethlehem 
Steel Corp. for 40 years, who was 
granted the honorary degree of doctor 
of laws by Lehigh University for his 
leadership in industry and aid to high- 
er education. 
¢ ¢ o 
To H. A. MULLEN, 20-year A.S.M. 
member, on becoming vice-president 
of the Resistance Welding Alloy Asso- 
ciation. Active in R.W.A.A. since its 
organization, Mr. Mullen is manager 
of the resistance welding department, 
Ampco Metal Inc., Milwaukee. 
¢ ¢ 
To ROBERT R. WILLIAMS, JR., man- 
ager of mines for the Western Divi- 








sion of The Colorado Fuel and Iron 
Corp., on being awarded a distin- 
guished achievement medal by The 
Colorado School of Mines. 


o o o 


To W. R. VARNEY, on being elected 
president, general manager and a di- 
rector of the Angelus Steel Treating 
Corp. Mr. Varney is vice-president of 
the Metal Heat Treating Association 
of Southern California. 


o o o 


To D. S. CLARK, past national pres- 
ident A.S.M., on being elected to the 


board of trustees, Angelus Steel 
Treating Corp. 
¢ ° o 


To WALTER R. HIBBARD, JR., man- 
ager of the alloy studies section of the 
Metallurgy and Ceramics Research 
Department, General Electric Re- 
search Laboratory, who received the 
1959 Yale Engineering Association 
Award for the Advancement of Basic 
and Applied Science. 


o o o 


To ALFRED W. SIKES on his election 
as a Fellow of the Construction Spec- 
ifications Institute at the National 
Convention of the Institute. Col. 
Sikes, specification engineer with the 
Chicago Park District and past chair- 
man, Chicago Chapter A.S.M., was the 
founder and first president of the 
Chicago Chapter C.S.I. 


o e e 


To GORDON MELDRUM on his ap- 
pointment to assistant chief metallur- 
gist of Republic Steel’s Central Alloy 
District. Mr. Meldrum is past chair- 
man of the Canton-Massillon Chapter 
A.S.M. 


o o o 


To ALEXANDER R. TROIANO, head, 
department of metallurgy, Case Insti- 
tute of Technology, on receiving the 
1958 Research Award of the Case 
Chapter of the Society of Sigma Xi. 
Dr. Troiano’s selection was based on 
his extensive research investigation 
in the metallurgy of steel and tita- 
nium alloys. 


¢ o e 


To MALCOLM F. JUDKINS, formerly 
with Firth Sterling, Inc., on his ap- 
pointment to technical director, com- 
merciak production engineering, of 
Sylvania-Corning Nuclear Corp. 


« o o 


To JOHN C. FISHER, General Elec- 
tric Research Laboratory, who de- 
livered the Horace W. Gillett Me- 
morial Lecture of the American Soci- 
ety for Testing Materials during the 
recent annual meeting. Dr. Fisher, a 
physicist on the staff of the Metal- 
lurgy and Ceramics Research Dept., 
spoke on “The Role of Dislocations in 
Plastic Deformation”. 














Guy F. McCRACKEN has been ap- 
pointed chief control metallurgist at 
the Midland Works, Crucible Steel 
Co. He was formerly general super- 
visor of the metallurgical division, 
Sandereon-Halcomb Works, Syracuse. 


« o o 


Acoustica Associates, Inc., Mineola, 
N. Y., and Los Angeles, has organized 
separate Eastern and Western divi- 
sions. Four executives will assume 
new positions; GERALD HENDRIKSEN 
is executive vice-president in charge 
of all divisions; RALPH REYNOLDS was 
appointed general manager, East- 
ern Division and continues as vice- 
president and director of the com- 
pany; FRANK P. DeLUCA was named 
general manager, Western Division 
and a director of the company—he 
continues as a vice-president; STAN- 
LEY R. RICH is now vice-president of 
Acoustica and continues as president 
of General Ultrasonics Co., Hartford, 
a wholly owned subsidiary of Acous- 
tica. 

> + + 

IRWIN I. BESSEN has joined Jones 
& Laughlin Steel Corp. as research 
supervisor of the physical metallurgy 
section. 

r e ° 

AVARD W. TAYLOR has been named 
general sales manager, Mill Products 
Division, The Carpenter Steel Co. 

o o o 


BENSON CARLIN has been appointed 
vice-president and executive director, 
Circo Ultrasonic Corp., newly formed 
subsidiary of Circo Equipment Co. 


o o o 


RALPH E. WHITTAKER, Jr., formerly 
associated with Universal-Cyclops 
Corp., has been appointed steel sales 
manager for A. M. Byers Co., Pitts- 
burgh. 

¢ r) ° 

O. A. WHEELON was recently elected 
to the Board of Directors, Beryllium 
Corp. He also maintains consulting 
affiliations with Ramo-Wooldridge 
Corp., Los Angeles, as well as Titani- 
um Metals Corp. of America. 


o o o 


The Board of Directors of the 
American Iron and Steel Institute re- 
elected the current officers at the 
67th General Meeting. The officers 
are: BENJAMIN F. FAIRLESS, presi- 
dent; MAX D. HOWELL, executive vice- 
president; C. M. WHITE, WILLIAM M. 


Talks on Testing at Cleveland Meeting 





bt ig 


Shown at the Speakers’ Table During a Meeting of the Cleveland Chapter 





Are Chapter Officers and the Speaker, Francis G. Tatnall, Vice-Presi- 
dent and General Manager, Tatnall Measuring Systems Co., Seated to the 
Right of the Microphone, Who Presented a Talk Entitled “Why Testing?” 


AKIN and ARTHUR B. HOMER, vice- 
presidents; GEORGE S. ROSE, secretary; 
E. O. SOMMER, Jr., treasurer; CHARLES 
M. PARKER, assistant vice-president; 
and F. A. COOMBS, assistant secre- 
tary. 
o e o 

HENRY F. DEVER, vice-president, 
Minneapolis-Honeywell Regulator Co., 
received an honorary Sc.D. degree 
from Bradford Durfee College of 
Technology, Fall River, Mass., as a 
“key industrial executive who has 
contributed so much to the develop- 
ment of the world’s largest manu- 
facturer of controls’ and for “un- 
selfish service as an officer of 
numerous professional and humane 
societies”. 

+ ° r 


NELSON C. WALKER has just been 
named executive assistant to the 
president of Green River Steel Corp. 
Widely known in the production and 
production engineering fields, Mr. 
Walker left the post of general man- 
ager for Aetna Steel Products Co. 
of Pottsville, Pa., to assume his new 
position. 

¢ o o 


GEORGE A. SCHRIBER has_ been 
named manager of sales, Pittsburgh, 
for Jessop Steel Co. He was pre- 
viously assistant manager of sales 
at the Chicago office. 


Two Join A.S.M. Staff 
R. G. Dermott 


Ralph G. Dermott, formerly as- 
sistant metallurgist with American 
Brake Shoe Co. and Bridgeport Brass 
Co., has been appointed assistant 
editor of Metal Progress. According 
to Allen G. Gray, editor, Ralph will 
pay special attention to develop- 
ments in fabrication practices for 
ferrous and nonferrous metals. 


Mr. Dermott, age 30, is a native of 
Philadelphia. He attended Girard Col- 
lege, Philadelphia, State Teachers’ 
College, Lock Haven, Pa., and re- 
ceived his B.S. degree in metallurgy 
from Penn State University in June 
1956. He spent over five years as a 
Navy flier, assigned to carrier-based 
antisubmarine patrol off the East 
Coast, and holds the rank of lieuten- 
ant in the Naval Reserve. 

Ralph was formerly recording sec- 
retary of the Penn State Chapter 
A.S.M. and a member of the New 
Jersey Chapter. He is also a member 
of the American Foundrymen’s So- 
ciety. 

Ralph and his wife, Betty, have 
two young daughters. 


P. H. Unterweiser 


Appointment of Paul H. Unter- 
weiser as associate editor of the 
metals engineering reference author- 
ity “Metals Handbook”, has been an- 
nounced by Taylor Lyman, editor. 

Paul had been metallurgical ed- 
itor of Iron Age since 1955 and is 
the author of numerous technical ar- 
ticles on metals. He previously served 
as metallureical engineering super- 
visor at Wright Aeronautical Divi- 
sion, Wood-Ridge, N. J., and earlier 
was a metallurgist with the Alloy 
Casting Institute in Mineola, N. Y. 
He graduated from New York Uni- 
versity’s engineering school in 1936 
and in 1941 attended physical metal- 
lurgy courses at Yale Universitv. He 
holds six patents in the fields of 
metallurgy, induction heating, elec- 
tro-deposition, resistance welding, 
nitriding and electromechanical in- 
strumentation. He is a member of 
the A.I.M.E., and the Institute of 
Metals and Iron and Steel Institute 
(Great Britain), and the Electro- 
chemical Society. 

Paul is married and the father of 
two sons. 
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Indianapolis 
Completes Course 
On Surface Damage 
Of Materials 


A one-day educational forum on 
“Surface Damage of Materials” has 
been successfully completed by the 
Indianapolis Chapter. The following 
papers, the authors of the respective 
papers and the lecturers who pre- 
sented the papers were, as follows: 

Corrosion: Frettage Corrosion, by 
J. R. McDowell, Westinghouse Elec- 
tric Co., and High-Temperature Cor- 
rosion, by M. J. Tauschek, were pre- 
sented by M. J. Tauschek, Thomp- 
son Products, Inc. 

Fundamental Aspects of Wear: 
Sliding Characteristics at High Tem- 
perature, by M. B. Peterson, General 
Electric Corp., Compatibility of Metal 
Pairs, by R. Davies, G. M. Research 
Staff, and Effect of Solid Surface 
Film, by E. E. Bisson, were presented 
by E. E. Bisson, National Advisory 
Committee for Aeronautics. 

Pitting, Scoring and Spalling: Re- 
sistance of Materials to Rolling 
Loads, by E. S. Rowland, Timken 
Roller Bearing Co., and Surface Fa- 
tigue, by H. J. Grover. were pre- 
sented by H. J. Grover, Battelle Me- 
morial Institute, and Design to Re- 
duce Pitting, by J. D. Graham. and 
Scoring Phenomena, by B. W. Kelly. 
were presented by J. D. Graham, In- 
ternational Harvester Co. 


An outline of each of the above 
series of lectures is presented below: 


Corrosion 


M. J. Tauschek, chief engineer, 
Valve Division, Thompson Products, 
Inc., discussed the basic theory con- 
cerning corrosion or oxidation of 
metals at elevated temperatures, the 
variables involved in the corrosion 
reactions, the problem of corrosion 
testing and the nature of allovs used 
for elevated-temperature applica- 
tions. 

The rate and severity of elevated- 
temperature corrosion is controlled, 
basically, by films of corrosion prod- 
ucts which form on metal surfaces. 
These films may be of either the 
metal ion excess or the metal ion 
deficit type. Temperature, chemical 
environment and stresses are signifi- 
cant variables which affect the rate 
and severity of corrosion. Of these, 
temperature is the most important. 
It is possible that a 100° F. increase 
in temperature can increase the cor- 
rosion rate by a 10:1 factor. Chemi- 


METALS REVIEW (14) 


From Left: 


H. J. Grover, Battelle Memorial Institute, E. E. Bisson, 








National Advisory Committee for Aeronautics, M. J. Touschek, Thomp- 
son Products, Inc., and J. D. Graham, International Harvester Co., Are 
Shown With D. K. Hanink, Educational Chairman of the Indianapolis Chap- 
ter, at the Conclusion of the Chapter’s Full-Day Educational Lecture Series 


cal environment and dynamic stresses 
can affect corrosion rate through 
reaction with the protective oxide 
film on the metal surface. Stresses 
and the presence of dissimilar metal 
junctions can alter corrosion rates 
by creating galvanic cells. 

Real corrosion problems can be 
solved successfully by using the em- 
perical approach with laboratory 
tests supplying the quantitative data. 
Accelerated laboratory tests can sup- 
ply answers to most questions 
quickly and economically and thereby 
serve as valuable sorting tools. Serv- 
ice tests, which are more accurate 
and reliable but expensive and time 
consuming, need be conducted only 
when necessary to clarify the poten- 
tial of problem solutions which show 
the most promise. 

Alloy composition is another factor 
related to corrosion. Iron-base alloys 
almost invariably contain a consid- 
erable percentage of chromium. 
Chromium content in the 15-25% 
range seems to provide the best bal- 
ance between degree of corrosion re- 
sistance, fabricability and mechani- 
cal properties. The effect of nickel is 
similar to but not as strong as chro- 
mium with respect to improving cor- 
rosion resistance. Nickel in high- 
temperature alloys may range from 
20 to 40%. Nickel-base alloys often 
are used in place of those based on 
iron because of better structural sta- 
bility and greater high-temperature 
strength. 

Mr. Tauschek also presented a pa- 
per written by J. R. McDowell. re- 
search engineer, Westinghouse Elec- 
tric Co., entitled “Fretting and Fret- 
ting Corrosion”. This paper was es- 
sentially a resume of the research 
performed, the conclusions reached 
and the theories advanced by various 
investigators, including the author, 
on the subject. 

Fretting corrosion is a special type 
of wear characterized by minute re- 
ciprocating motion between wearing 
materials held together by a nor- 
mal force. A number of variables af- 


fect the rate and type of fretting 
damage. Type of motion, magnitude 
of load, frequency and number of 
cycles are mechanical variables 
which can be controlled, to some ex- 
tent, by proper design of mating 
components. Environmental variables 
are temperature, humidity and com- 
position of the operating atmosphere. 
These are often difficult to control. 
Hardness of the mating components 
is a controllable metallurgical vari- 
able. The coefficient of friction and 
the type of lubrication used are ad- 
ditional variables. Most of these vari- 
ables are interdependent, and while 
they may be discussed separately, 
they should not be treated as such 
when attempting to solve fretting 
problems. 


Fundamental Aspects of Wear 


E. E. Bisson, assistant chief, Fluid 
Systems Division, N.A.C.A., delivered 
a lecture, “Fundamental Aspects of 
Wear” based on three previously pre- 
pared research papers, “Effect of 
Solid Surface Films” by E. E. Bis- 
son, “Compatibility of Metal Pairs” 
by R. Davies and C. Goodzeit of Gen- 
eral Motors Research Staff, and 
“Sliding Characteristics at High 
Temperature” by M. B. Peterson of 
General Electric’s General Engineer- 
ing Laboratory. 

The effect of surface films on the 
friction and wear of metals was ex- 
plained on the basis of the adhesion 
theory of friction which states that 
the coefficient of friction of rubbing 
metals equals the ratio of the shear 
strength of the softer of the two 
metals to its flow or yield pressure. 
This theory predicts that friction can 
be reduced simply by reducing this 
ratio. A practical way to accomplish 
this is through the use of thin, low- 
shear strength films on hard-base 
materials which would result in a 
reduction of shear strength with 
negligible reduction in flow pressure. 
Experimental investigations by 
N.A.C.A. on the friction and wear 
of rubbing metals, including steels, 














cast irons and nickel-base alloys have 
confirmed that surface films on all 
of these metals are important in 
lowering friction. Both natural films, 
such as oxides on ferrous and nickel 
alloys, and artificial films, such as 
MoS, and graphite, were shown to 
be beneficial. 

Work at General Motors Research 
on compatibility of pairs of metals 
sliding against one another had led 
several investigators to conclude that 
scoring is minimized if the metals 
are insoluble in each other and if at 
least one of the metals is from the 
B-subgroup of the periodic table. 
Some 123 tests were run to investi- 
gate these two criteria. In the tests 
sliders, 5g in. sq., of all metals prac- 
tical to test were held against rotat- 
ing disks made of aluminum, copper, 
iron and silver. Of the 123 tests, 33 
pairs of metals showed fair or good 
compatibility; 90 showed poor score 
resistance. In all 33 fair or good com- 
binations, at least one of the metals 
was from the B-subgroup and 30 of 
the 33 were insoluble in each other. 
In the 90 poor combinations the met- 
als were either soluble in each other 
or neither were from the B-subgroup 
in 84 cases. These two criteria. there- 
fore, would have predicted the re- 
sults of the 123 tests. both good and 
bad. with 93% accuracy. 

The work at General Electric’s 
Laboratory investigated the role of 
oxides on the friction and wear of 
pure metals and alloys sliding on 
one another at temperatures up to 
1600° F. High friction and greater 
wear were found to result with pure 
metals sliding against themselves at 
a temperature where the metal 
softens appreciably if no protective 
oxide was formed. If an oxide was 
formed, the galling tendency was re- 
duced as long as the oxide film ad- 
hered to the surface. Also. a similar- 
itv was found between the friction 
characteristics of pure metals and of 
allovs containing a major amount of 
the same metal. 


Pitting. Scoring and Spalling 
d. 


H. J. Grover of Battelle Memorial 
Institute. presented his paper on 
“Subsurface Fatigue” and one on 
“Resistance of Materials to Rolling 
Loads” by E. S. Rowland, Timken 
Roller Bearing Co. 

Although fatigue failures usually 
are considered to occur on the sur- 
face of a piece due to high, local- 
ized stress concentrations, many sit- 
uations arise where the failure ini- 
tiates below the surface. Subsurface 
failure nuclei can be due to inclu- 
sions or various types of discontinui- 
ties, as well as to surface hardening 
or subjection to high contact pres- 
sures. Inclusions are undesirable be- 
cause of incurred localized stress 
concentrations. In the case of sur- 
face hardened parts, it is conceivable 
that residual stresses may enhance 
surface conditions but may therefore 
present a weakened substratum. Sur- 


face loading as evidenced in bearings, 
gears and similar types of loading 
of parts produces a dual effect in 
that the surface may undergo high 
compressive stresses simultaneously 
with production of subsurface shear- 
ing stresses. 

R. Rowland described rolling fa- 
tigue as a result of stress concentra- 
tion, lack of homogeneity or residual 
processing stresses. The usage of 
present-day 1% carbon-chromium 
through hardening alloys for roller 
bearings results in high elastic and 
fatigue strength, increased wear re- 
sistance plus_ structural _ stability 
when properly heat treated. Tapered 
rollers, generally made of low car- 
bon, case hardened materials, present 
high elastic strength, good wear 
characteristics plus a shock resist- 
ant core. Statistical studies based on 
Weibull plots have indicated the need 
for homogenous structures to elimi- 
nate the broad scatter which manv 
believe to result from the nonhomo- 
genous matrices. This has led to us- 
age of vacuum melting to produce 
cleaner materials. Although this has 
not been a panacea, it has been help- 
ful. Increased effort is also being ex- 
pended to produce materials for 
higher temperature application. 


J. D. Graham. chief materials en- 
gineer, International Harvester Co. 
gave his paper on “Design to Reduce 
Pitting”’ and a paper on “Scoring 
Phenomena” bv B. W. Kelly, Cater- 
pillar Tractor Co. 

Gear wear mechanisms other than 
pitting were brieflv reviewed. Based 
on observations. the mechanism of 
gear pitting failure is attributed to 
subsurface or surface fatigue which 
causes cracking both vertical and 
parallel to the metal surface which 
leads to pitting and subsequent mac- 
rofailure. Surface flow can either 
increase or decrease pitting depend- 


ing on the gear material. Design pre- 
cautions taken to reduce pitting fail- 
ure are: accurate gear teeth fit in 
order to reduce the dynamic load; 
good surface finish; proper gear de- 
sign to reduce Hertz stresses and 
sliding contact velocity; and good 
tooth profile design to compensate 
for tooth deflection in specific load 
applications. Regarding metallurgical 
factors, increased hardness and fa- 
tigue strength both, in general, re- 
duce pitting failure. However, as op- 
posed to the pinion, the gear should 
be softer to allow for some stress 
relief by plastic deformation. Pit- 
ting failure is directly proportional 
to nonmetallic inclusion content. 
Light case gear failures can be gen- 
erally relieved by increasing the 
case depth or core hardness or both. 
Phosphate coating or copper plating 
can reduce pitting failure by aiding 
in the avoidance of surface damage. 
The complexity of the failure mecha- 
nism requires that all final decisive 
testing must be of the end-use type. 

Mr. Kelly’s paper dealt primarily 
with the effect of surface friction 
heating on failure of gears and bear- 
ings due to scoring and pitting. Fun- 
damental considerations relative to 
frictional heating in scoring phe- 
nomena were reviewed. A new for- 
mula was presented relating surface 
temperature to surface velocity, sur- 
face condition and load. It was hy- 
pothesized that scoring between lu- 
bricated surfaces commences when 
surface temperatures exceed the 
maximum above which the lubricant 
cannot wet the surface. Calculated 
temperature-depth profiles were pre- 
sented for specific operating condi- 
tions. The resultant thermal stresses 
were then superimposed on mechani- 
cal stresses and the data so obtained 
taken as an aid in the explanation of 
the particular modes of certain types 
of failure such as in driving gears, 
braking locomotive wheels and cam- 
shafts. 





Aborn Is Guest Speaker at New York 





National Treasurer Robert Aborn, Director, Bain Laboratory for Fundamen- 
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tal Research, U. S. Steel Corp.. Presented a Talk Entitled “Obtaining Tough 
Steels Without Tempering” at a Meeting in New York. He also commented 
on various A.S.M. headquarters activities. Shown are, from left: L. Siegal, 
vice-chairman; Dr. Aborn; F. Malone, chairman; and L. Anselmini, pro- 
gram chairman. (Reported by Sheldon Weinig for the New York Chapter) 
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CINCINNATI 


F. C. ROBERTSHAW, native of Pitts- 
burgh, received his B.S. degree in 
metallurgy from University of Notre 
Dame. After graduation he started 
with Allegheny Ludlum in a student 
training course and advanced through 
the sales office to assistant metal- 
lurgist at Watervliet. In 1946 he 
joined General Electric Co., Lynn, 
Mass., as technical engineer and a 
few years later was transferred to 
Evendale to supervise the Metallurgi- 
cal Development Unit. A year later 
he became manager of metallurgical 
engineering in the Flight Propulsion 
Laboratory, and early in 1957 as- 
sumed his present position as consult- 
ing engineer in the Aircraft Propul- 
sion Dept. 

Mr. Robertshaw served on the ex- 
ecutive committee for a year and 
has been vice-chairman and _ secre- 
tary. He has seven children, is active 
in scouting, and an interested specta- 
tor at all sports. For relaxation he 
turns to music. 


OAK RIDGE 


WILLIAM S. DRITT, assistant head, 
Metallurgy Dept., Oak Ridge Gaseous 
Diffusion Plant, Union Carbide Nu- 
clear Co., is a native of Ft. Wayne, 
Ind. He received his B.S. degree in 
metallurgical engineering from Case 
Institute of Technology. 

Always active in Chapter affairs, 
Mr. Dritt has been secretary, treas- 
urer and vice-chairman. He is also 
an officer in the Technical Societies 
Joint Council of Oak Ridge and a 
member of the Beaver Brook Coun- 
try Club. 

Mr. Dritt spent three years in the 
Infantry and was chief of battalion 
radio communications in Europe dur- 
ing World War II. Other interests 
include anthropology and _ photog- 
raphy. He has three children. 


PITTSBURGH 


STEWART G. FLETCHER has been a 
member of A.S.M. for 22 years. Born 
in Wilkinsburg, he obtained a BS. 
degree from Carnegie Institute of 
Technology, and an Sc.D. degree in 
physical metallurgy from Massa- 
chusetts Institute of Technology. 

Mr. Fletcher was on the technical 
staff in the research laboratory, 
Aluminum Co. of America, for sev- 
eral years before joining M.I.T. as 


F. C. Robertshaw 
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research assistant and later research 
associate. In 1945 he became chief 
research metallurgist of Latrobe Steel 
Co., and is now vice-president, met- 
allurgy. He has served the Chapter 
as treasurer and vice-chairman and 
on the Executive Committee, and is 
actively interested in other technical 
societies. He has a family of two boys 
and two girls. Recreational interests 
are golf and music. 

Mr. Fletcher received the A.S.M. 
Howe Medal Awards in 1946 and 
1949. 


GOLDEN GATE 


ROBERT L. RAY, born in St. Louis, 
Mo., has a B.S. degree in metallurgi- 
cal engineering from University of 
Illinois, M.S. in metallurgy from Mis- 
souri School of Mines, and took grad- 
uate studies as a teaching assistant 
at University of California." He was 
with Jos. T. Ryerson & Son until 
1955 when he joined the Pyromet Co. 
in South San Francisco. He has been 
chairman of the educational and pro- 
gram committees and is a member 
of other technical societies, social 
fraternity and the Masons. 

During World War II Mr. Ray 
served in the Pacific Theater and 
is now Lt. (j.g.), Naval Reserve. 
Lighter interests include golf, garden- 
ing and music. Robert, Jr., is five 
years old. 


LOS ANGELES 


STUART K. OLIVER, vice-president, 
sales, Swaney and Williams, Inc., was 
born in Dayton, Ohio, graduated from 
the University of Michigan with the 
degrees of B.S. in engineering and 
MS. in metallurgy. After college 
he started with the Delco Products 
Division of General Motors in Dayton 
and eventually became chief metal- 
lurgist. In 1940 he moved to Los 
Angeles to join the A. M. Castle Co. 


Mr. Oliver was vice-chairman of 


S. K. Oliver 





S. G. Fletcher 





Meet Your 
Chapter Chairman 


the Dayton Chapter and more recent- 
ly served on the Gas Atmospheres 
Committee for the Metals Handbook. 
He is also active in the American 
Welding Society. 

He is chairman of the Big Ten 
Club of Southern California. An im- 
portant interest is flying and he has 
recently checked out in helicopters. 
He and his wife, Ruth, both enjoy 
traveling. 


WEST MICHIGAN 


RUSSELL W. KAMPENGA was born 
in Muskegon. His first job after 
college was as chemist and metal- 
lurgist and he is now a metallurgist 
with Manning, Maxwell & Moore, 
Muskegon. 

Other Chapter activities include 
service on the education, advertising 
and publicity committees. He is a 
member of the Foreman’s Club and 
takes an interest in civic organiza- 
tions. He is chairman of the local 
Archery Club. 

During college Mr. Kampenga was 
active in football and boxing. When 
the opportunity is right he gets in 
a bit of hunting and fishing. A 
family man, he has two children. 


CAROLINAS 


JAMES L. HIGHSMITH, a native Tar- 
heel from Wilmington, N. C., heads 
up the wide-spread Carolinas Chapter 
which meets in three cities compris- 
ing a triangle with 100-mile legs. 
After receiving a B.S. degree in elec- 
trical engineering from Duke Uni- 
versity, Jim went to work in the re- 
search department of Leeds & North- 
rup, ending his six years there in 
the sales department. He then or- 
ganized his own company, the James 
L. Highsmith Co. of Charlotte, N. C., 
where he represents such companies 
as Lindberg, West Instruments and 
Gray Instruments. 


Chapter activities include chairman 


W. S. Dritt 











A. J. Rumler 


of the program committee, treasurer 
and vice-chairman. He is active in 
other technical societies, and is cur- 
rently secretary-treasurer of the Pied- 
mont Chapter of the Instrument So- 
ciety of America. 

Jim gives some of his spare time 
to assisting high-school students in 
metallurgical and electronic subjects, 
and his wife and two children share 
his hobby interests in water sports, 
particularly sailing, in which he has 
acquired several trophies. 


ROCKY MT.-PUEBLO 


FRANK LAROCCA is a graduate of 
the University of Colorado with a 
B.S. degree in electrical engineering. 
In 1941 he started working at Colora- 
do Fuel and Iron as a chart changer, 
moved on to fuel and refractory en- 
gineer and now holds the position of 
ceramic engineer. 

Mr. LaRocca has been the Chap- 
ter’s vice-chairman, is president of 
the Pueblo Engineers and active in 
other technical and civic organiza- 
tions. Lighter interests include fish- 
ing, hunting and football and he en- 
joys playing duplicate bridge. 


TRI-CITY 


ARNOLD J. RUMLER, a member of 
A. S. M. for 18 years, was born in 
Atkinson, IIl., and later moved to Mo- 
line where he has lived since. After 
graduation from St. Ambrose College 
he was employed at John Deere Plow 
Co., later transferring to the Rock 
Island Arsenal where he is now fore- 
man in the heat treating department. 

Previous Chapter work has been 
as secretary, treasurer and vice-chair- 
man. Mr. Rumler is a director of 
the Conservation Club, treasurer of 


the Chief’s Investment Club and has 
held most of the offices in the Catho- 


lic Order of Foresters of Western 
Illinois, including chief ranger. As 
president of the Associated Courts 
of Western Illinois he received The 
Legion of Honor Award for dis- 
tinguished services in this organiza- 
tion. He is also the current director 
of religious activities at Sacred Heart 
Church in Moline. 

Mr. Rumler has two daughters, 
Dorothy Jill, 15, and Claudia Ann, 7 
years old. Many of his leisure hours 
are spent golfing and fishing. 





K. E. Pinnow 


F. LaRocca 


PENN STATE 


KENNETH E. PINNOW, instructor at 
Pennsylvania State University, is 
also working for a Ph.D. degree in 
metallurgy to add to the M.S. degree 
he has from Pennsylvania State and 
B.S. degree in metallurgical engi- 
neering from Michigan College of 
Mining & Technology. He was a 
junior metallurgist in the Research 
Division, General Motors, before com- 
ing to his present position. 

Mr. Pinnow joined A.S.M. in 1950. 
He is also a junior member of 
A.ILM.E. From 1946 to 1948 he 
served in the Army of Occupation 
in Japan. He and his wife attend 
St. Paul’s Methodist Church. 


ROCHESTER 


MORTON W. FINCH really belongs 
to Rochester. Born there, he grad- 
uated from the University of Roches- 
ter and started his career as a heat 
treat learner at Consolidated Machine 
Tool Corp. In 1942 he went to the 
Rochester Products Division of Gen- 
eral Motors, where he is now super- 
visor of metallurgical processes. 

Other Chapter services include five 
years on the executive committee and 
a year as vice-chairman. Mr. Finch 
is a Mason, an Oddfellow and on the 
Board of the Aldersgate Methodist 
Church. He has two children and en- 
joys gardening and fishing. 


OREGON 


ARTHUR H. GREISSER was born in 
Madison, Wis. He received his B.A. 
degree in mechanical engineering 
from Stanford University, and took 
a year of graduate study at Stan- 
ford, and special work in industrial 
water treatment at Reed College in 
Portland, Ore. He then joined the 
engineering department of Portland 
General Electric Co., and advanced 
to assistant general sales manager 
prior to World War II. As Lt. Com- 
mander he served for three years in 
the U. S. Navy, Bureau of Aeronau- 
tics, assigned to aircraft armament 
test units in Virginia and Maryland. 
Mr. Greisser returned to PGE’s sales 
department following the war, and 
is now superintendent of production. 

Previous Chapter activities include 
publicitv chairman, secretary, treas- 
urer and vice-chairman. He has one 
son, Arthur, Jr. 





M. W. Finch 





A. H. Greisser 


SANTA CLARA VALLEY 

PERRY SLOCUM was born in Muske- 
gon Heights, Mich., and completed 
his studies in metallurgical engineer- 
ing at Wayne University. He started 
his business career with Ford Motor 
Co., in Detroit, later going to Long 
Beach, and is now assistant manager 
of Ford’s West Coast Material Qual- 
ity Dept., San Jose. 

Mr. Slocum has been active in 
Chapter affairs as a member of the 
Executive Committee, program chair- 
man and vice-chairman. He is an 
officer in the Dads Club of Willow 
Glen and a member of the Lions Club. 
During his school days he was All- 
Conference Selection in football and 
basketball and maintains that interest 
as an avid spectator when his twin 
sons, Paul and Perry, are participat- 
ing in high-school sports. He also 
enjoys golf and bowling. Daughters 
Linda and Sharon are 14 and 4. 


NORTHWESTERN 
PENNSYLVANIA 

WILLIAM J. LYNCH, Jr. was born 
in Titusville and graduated from 
Pennsylvania State University with 
with a B.S. degree in metallurgy. 
He started with Universal-Cyclops 
Steel Corp. as service metallurgist 
and is now supervisor of inspection 
control. During World War II he 
served in Europe as staff sergeant 
in the Infantry. 

An A.S.M. member since 1948, he 
has been on the executive committee 
for about six years and was secretary 
and treasurer before being elected 
chairman. Mr. Lynch has four chil- 
dren. His recreational interests are 
hunting and skiing. 

MIAMI 

EUGENE E. LORENZ, originally from 
Milwaukee, is a graduate of Georgia 
Tech where he majored in industrial 
management. His first job was with 
Reynolds Metals Co., and he is now 
a salesman with J. M. Tull Metal & 
Supply Co. Inc. 

Charter chairman of the Miami 
Chapter, Mr. Lorenz was previously 
chairman of the Atlanta Chapter. 
He is a member of the Knights of 
Columbus. From 1946 to 1949 he was 
in the Panama Canal Zone as a cor- 
poral in the U. S. Army and at- 
tented the U. S. Military Academy 
Prep School for one year. He plays 
golf and enjoys all sports as a spec- 
tator. He has three boys. 


(17) JULY, 1959 








; 


Shown Above Is the Aluminum Screw Stock Machining and 





% 


Welding Demon- 


stration Sponsored by the Rochester Chapter in Cooperation With the Alu- 
minum Co. of America and Held at the University of Rochester 


The Rochester Chapter, in coopera- 
tion with the Aluminum Co. of Amer- 
ica and the University of Rochester 
presented, on Mar. 10, “An Alumi- 
num Screw Stock Machining and 
Welding Demonstration” to promote 
the interest of students toward a 
metallurgical career. 

Two new Davenport Automatic 
Screw Machines demonstrated the 
machining of aluminum and allowed 
the audience to compare feeds, 
speeds and costs. The various meth- 
ods of welding aluminum were dis- 
played, including tungsten arc and 
consumable electrode welding, alonz 


with torch brazing and soldering. 
Typical applications of aluminum 
screw machine parts utilizing prod- 
ucts of leading manufacturers were 
also shown. 

Four movies, ‘Welding’, “Brazing” 
and “Finishing”, plus ‘The Four 
Amazing Alloys”, a color motion pic- 
ture for designers, engineers and 
purchasers who specify materials, 
were shown continuously. 

The 560+ people who attended 
this one-day session confirmed the 
expectations of the sponsors that the 
affair would be a huge success.—Re- 
ported by J. V. Hurley for Rochester. 





Points Out How to 


e) 





Improve Production 








J. Y. Riedel (Center), Toolsteel Engineer, Bethlehem Steel Co., Who Gave 
a Talk on “Improving Production From Tools and Dies” at a Buffalo Meet- 
ing, 1s Shown With Gene Gietzen (Left), and J. L. Lamont, Chairman (Right) 


Speaker: J. Y. Riedel 
Bethlehem Steel Co. 
J. Y. Riedel, toolsteel engineer, 


Bethlehem Steel Co.. spoke on ‘Im- 
proving Production From Tools and 
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Dies” at a meeting held by the 
Buffalo Chapter. 

Mr. Riedel’s talk was fundamentai 
and practical and followed the out- 
line of a handbook “The Toolsteel 
Trouble Shooter” published by Beth- 








lehem Steel Co. After the meeting 
a copy of this handbook was given 
to each member in the audience for 
his future use. 

The talk, which was a summary of 
experience accumulated in the in- 
vestigation of hundreds of failures 
in tools and dies, was organized into 
a form that separated the failures 
into five basic types which could be 
corrected by adhering to five funda- 
mental factors that contribute to 
successful toolmaking: Good design; 
sound toolsteel of proper grade; 
correct heat treatment; proper grind- 
ing; and proper application of the 
tool. 

After considering and explaining 
how each one of the five factors 
caused tool failures and could be 
identified, a series of slides illustrat- 
ing various points mentioned was 
shown to re-emphasize them. 

Mr. Riedel approached the subject 
from a positive point-of-view and 
brought out that by recognizing the 
reasons for and causes of tool fail- 
ures and using positive corrective 
measures, very fertile fields of cost 
savings in tools could be developed. 
He explained that in his experience 
the most frequent cause of failures 
was faulty heat treatment followed 
by improper design and poor grind- 
ing or application. Instances of de- 
fective material, although prevalent 
in the past. are now almost non- 
existent. Improvement in heat treat- 
ment and design offer the greatest 
possibility of improvement and cost 
savings. Therefore by recognizing 
and avoiding, in so far as possible, 
the causes of tool failures, good tools 
may be made.—Reported by M. A. 
Grobe for Buffalo. 


Annual Student Awards 
Announced by A.S.M. 


Winners of the 8th annual A.S.M. 
Science Achievement Awards for 
young students were announced last 
month. A total of $2200 in $100 U. S. 
Bonds was distributed, according to 
Clarence H. Lorig, A.S.M. president 
and technical director, Battelle Me- 
morial Institute. 

Participants in the contest are stu- 
dents in grades 7 through 12 in sci- 
ence or mathematics classes. There 
were 22 winners in the recent con- 
test. 

Projeets reported on may involve 
experimental studies, library reports 
or other such activities. They must 
be based on original work of the in- 
dividual students. 

Purpose of the contest is to arouse 
greater interest on the part of young 
students for engineering and scien- 
tific study. 

Cooperating with the A.S.M. in the 
actual furtherance of the awards 
program is the Future Scientists of 
America Foundation of the National 
Science Teachers Association. 
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Gives Government View on Materials 


William J. Harris, National Academy of Sciences, Material ‘Adeisory Board, 






Spoke on “Trends and Application of Materials From the Government's 
Stand point” at a Meeting in Los Angeles. Shown are, from left: J. H. 
Rigley; Dr. Harris; S. Oliver, chairman; and Bert Rose, coffee speaker 


Speaker: W. J. Harris 


National Academy of Sciences 


Members of the Los Angeles Chap- 
ter heard a talk on “Trends and Ap- 
plication of Materials From the Gov- 
ernment’s Standpoint” by William J. 
Harris, director, Material Advisory 
Board, National Academy of Sciences. 

The National Academy of Sciences, 
founded in 1863, is a nongovernment 
agency, set up to assist government 
and industry. The function of its 
board, the development of materials 
applications and how its advice 
might be obtained, was discussed, as 
well as specific materials, mostly 
metals. their present application to 
meet the needs of the military and 
what might be expected from 1965 
to 1970 in regard to rising tempera- 
ture problems for aircraft use. 

The materials presently in use, 
aluminum, titanium and steel, will 
gradually increase in use and pro- 
duction as aircraft temperatures rise 
and their use will be followed by 
products of molybdenum, columbium, 
tungsten, etc. The use of materials 
is based on ease of fabrication, costs, 
sources of supply, etc., and the Acad- 
emy’s development programs stress 
these items. 

As an example, the quantity of ore 
that can be found and the type and 
ease of metal extraction can be in- 
fluenced by developments to reduce 
the cost. Also, the possibility of pro- 
duction depends on the equipment 
necessary and availability of manu- 
facturing sources, and quality control 
is investigated so that use properties, 
tolerances, shapes, etc., of available 
standard mill equipment can be used 
as much as possible. With the range 
of materials available to the engi- 
neer and fabricator, the problem of 
design and fabrication becomes of 
greater importance. especially if 
there is insufficient basic knowledge 
of the properties. 





The problem of financing basic 
studies in all these different aspects, 
ten years or more in advance of 
their need by the military, is still 
not understood by Congress as shown 
by only a partial acceptance of the 
Eisenhower Reorganization Bill. 

There are at present 80 to 90 men 
studying the problems anticipated 
for 1965. Their basic goal is to es- 
tablish the possible property values 
of the perfect material and then to 
try to approach such values in ma- 
terials now in use. For example, the 
best calculated tensile strength of 
graphite is 3-million psi., while the 
commercial properties of graphite 
are 12 to 1400 psi. and Research Lab- 
oratory product is 5000.—Reported 
by J. Q. Adams for Los Angeles. 





Describes Alloys for 
Magnetic Applications 


Speaker: W. S. Eberly 
Carpenter Steel Co. 


W. S. Eberly, metallurgical de- 
partment, Carpenter Steel Co., dis- 
cussed “Alloys for Magnetic Applica- 
tions and as Alloys for Glass-to- 
Metal Seals” at a meeting of Min- 
nesota Chapter. 

Mr. Eberly discussed the usefulness 
of the iron-nickel alloys for magnetic 
applications. He pointed out that 
30% Ni steel is used for electrical 
devices where it is necessary to 
maintain a constant flux density over 
a moderate temperature range, thus 
the name of certain 30% Ni alloys, 
temperature-compensator alloys. He 
also described the increasing use of 
Invar (a 36% Ni iron) for micro- 
wave cavity applications where ex- 
treme dimensional stability is nec- 
essary in the room-temperature 
range. He also described a number 
of thermal expansion alloys which 
are used for “lead through wires” or 
seals in glass-to-metal applications. 

The great improvement in high 
permeability alloys is an excellent 
example of modern metallurgical de- 
velopment. The magnetic properties 
of these alloys are much superior to 
those ten years ago because of the 
improvements made in manufactur- 
ing techniques. For the same com- 
position, today’s permeabilities are 
from 50 to 100% higher than those 
obtained ten years ago. They are 
better suited for the specifications 
which consumers are now demanding 
for materials of this sort.—Reported 
by M. E. Nicholson for Minnesota. 





Receives Award at Philadelphia 






Lawrence J. Choman, Student at Drexel Institute of Technology, Was 


Awarded an A.S.M. Scholarship at a Meeting During Which G. F. Sullivan, 
Iron Age, Discussed “Russia’s Cold War With the West”. Shown during 
the presentation are, from left: A. W. Grosvenor, head of the department 
of metallurgical engineering, Drexel Institute of Technology; Mr. Choman; 
and Charles A. Turner, Jr., chairman of the Philadelphia Chapter 
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Walter E. Jominy, Secretary A.S.M., Presented the Charter of the West 
Central Florida Chapter at a Recent Meeting. Shown are, from left: 


T. R.. Trebbe, 


secretary-treasurer ; 


S: ‘7. Doutt: “Mr. 


Jominy; Bishop 


Clements; and Herman Seibert, chairman of the newly formed chapter 


Speaker: W. E. Jominy 
Secretary, A.S.M. 


The presentation of the charter for 
the West Central Florida Chapter was 
made by Walter E. Jominy, national 
secretary A.S.M., in Tampa, on Mar 9. 
Following the presentation, Mr. Jom- 
iny discussed the “Aims of the 
A.S.M.” This included the growth of 
the Society, status of current publi- 
cations and plans for future publica- 
tions, the high-school science partici- 
pation program and the new A.S.M. 
headquarters. 

Mr. Jominy then presented a talk 
entitled “Metal Wear’. He outlined 
ten different wear problems and re- 
lated the subjects to five kinds of 
wear. He noted the facts to be con- 
sidered in choosing a proper metal 
for a given application and some of 
the common methods of surface treat- 
ment to improve wear resistance. 
Problems encountered in the use of 
aluminum cylinder blocks as well as 
wear at high temperature were also 
discussed.—Reported by W. L. Bolin 
for West Central Florida. 


French Society Schedules 
Symposium on Plutonium 


The French Society of Metallurgy 
in collaboration with the French 
Atomic Energy Commission, is or- 
ganizing an international symposium 
on the Metallurgy of Plutonium, 
which will be held at Grenoble, from 
Apr. 19 to 22, 1960. 

The subject matter of the sym- 
posium will range from the physics 
and metallurgy of plutonium throuzh 
the technology of its use as a nuclear 
fuel. 

For information concerning attend- 
ance or presentation of papers at this 
symposium, address inquiries to: 

Societe Francaise de Metallurgie 

25, rue de Clichy 

Paris, France 
or to: 

E. Grison 

Centre d’Etudes Nucleaires de 

Fontenay-aux-Roses (Seine) 

France 
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Outlines Developments 
In Nondestructive Testing 


Speaker: R. G. Strother 
Maégnaflux Corp. 


Members of the Chattanooga Chap- 
ter heard a talk on “New Systems 
for Nondestructive Testing” by R. G. 
Strother, Eastern regional manager, 
Magnaflux Corp. Mr. Strother in- 
troduced his talk with an outline of 
a typical production scheme and 
pointed out the stations at which 
nondestructive testing might be em- 
ployed. 

Formerly, nondestructive testinz 
was employed on the finished prod- 





uct but experience showed that re- 
jections could be cut down by em- 
ploying tests far back in the line to 
reject material before it was used in 
the product or to catch poor quality 
fabrication before costs of finishing 
the product were wasted on a piece 
ultimately to be thrown into the 
scrap. The rule now is “the further 
back in the production scheme non- 
destructive tests are employed, the 
more economical their use’. Some 
points at which nondestructive tests 
can be used are: on incoming ma- 
terial, after the first fabrication proc- 
ess or continuously throughout the 
process; on output of individual ma- 
chines; between multiple operations; 
on the finished part; and during and 
after salvage operations to prove the 
soundness of repair. In discussing 
the economic side of nondestructive 
testing, Mr. Strother advised study 
of test cost in relation to the cost 
of rejected finished pieces. 


Mr. Strother then described some 
of the new nondestructive test meth- 
ods on the market such as magnetic 
particle testing equipment’ with 
“swinging field” for the detection of 
cracks in two directions with one 
magnetization, portable equipment 
for field magnetic particle testing, 
dye penetrant kits for field work, 
brittle lacquers for stress analysis 
which are immune to temperature 
changes, thickness gages, ultrasonic 
flaw detectors and electronic testing 
equipment for continuous testing of 
moving pipe in production lines.— 
Reported by J. H. McMinn for Chat- 
tanooga. 








Akron Steps Up Educational Activities 





Various Educational Activities Sponsored by the Akron Chapter During 
the Current Season Included a Series of Six Lectures at Kent State Uni- 
versity, a Student Night During Which Students From Kent and Akron Uni- 
versity Were Guests, a Gift of $10 Worth of A.S.M. Books to the Public Li- 
braries in Akron, Barberton, Cuyahoga Falls and Kent, and a Gift of $100 
to District Science Day, to be Used to Purchase Magazines for the Four 
Best School Displays, $25 to Each School. Shown in the photograph are 
Robert Moore, vice-chairman of the Chapter, presenting the $100 Check 
to Glenn W. Frank, Kent State professor and chairman of the Science 
Day, while Charles Durell, secretary-elect of the Akron Chapter looks on 
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Representatives of the Sustaining Members of the Cin- 
cinnati Chapter Attended a Meeting During Which 
Charles R. Wilks, The Martin Co., Discussed New Metals 
for Aircraft and Missiles”. Shown are, from left: Fred 
Vogel, Modern Machine Shop; A. Thompson; R. Rand, 


America; 


Crucible Steel Co. of 


Speaker: Charles R. Wilks 
The Martin Co. 


Charles R. Wilks, group engineer, 
New Metals Group, The Martin Co., 
spoke on “New Metals for Aircraft 
and Missiles” at Cincinnati. 

Mr. Wilks’ presentation dealt pri- 
marily with the properties of these 
metals in sheet form. The principal 
emphasis was on the temperature 
capabilities of the several metal sys- 
tems but the importance of other 
factors which make up the total op- 
erating environment was _ stressed. 
Temperatures range from subzero to 
the extremely elevated temperatures 
produced by aerodynamic heating. 

High strength-to-weight ratios pro- 
vide an initial comparative basis but 
other considerations must then be 
made for stiffness, corrosion resist- 
ance, toughness, formability, ma- 
chineability, etc. 

Materials were discussed in four 
groups, broken down according to 
operating temperature maximums. 

For temperatures from 300 to 
400° F., low melting point allovs are 
used to advantage due to their low 
inherent densities. In this group, Mr. 
Wilks discussed the capabilities of 
several aluminum and magnesium 
alloys. Their utility above 400° F. 
was indicated. From 400 to 1000° F., 
steel and titanium have attractive 
capabilities. Properties of the hard- 
enable stainless steels, hot work die 
steels and heat treatable titanium al- 
loys were reviewed. Superalloys have 
their greatest utility in the 1000 to 
2000° F. range. The extent to which 
hot strength has been improved in 
recent years through research and 
development was indicated. The po- 
tentials of the refractory metals for 
service temperatures over 2000° F. 
were discussed. 

Mr. Wilks also reported on work 
done with the notch tensile test in 
studying the brittle-ductile behavior 
of materials—Reported by R. L. 
Bockstiegel for Cincinnati. 


ustaining Members at Cincinnati 
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J. D.z 


G. Crummey, 


Meeting 
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Wheelock, Lovejoy and Co.; J. Tarkington, A. F. Hold- 
en Co.; N. Zlatin, Metcut Research Associates, Inc.; 
O. Williams, Jr., Cincinnati Shaper Co.; D. C. Heckard, 
Armco Steel Corp.; 
tries, Inc.; W. Phillips, Acme-Newport Steel Co.; and 
Voss, Hamilton Foundry and Machine Co. 


W. Klayer, Aluminum Indus- 





Speaks on Electrodes at Los Angeles 





r 





Shown at a Joint Meeting of Los Angeles Chapter A.S.M. and Los Angeles 


Section AW.S. Are, From Left: S. Oliver, A.S.M. Chairman; R. C. Hayes, 
A.W.S. Vice-Chairman and Technical Chairman; R. K. Lee, Alloy Rods Co., 
Who Spoke on “Recent Developments in Welding and Welding Electrodes” ; 
H. A. Curwen, A.S.M. Vice-Chairman; and J. B. Ross, A.W.S. Chairman 


Speaker: Richard K. Lee 
Alloy Rods Co. 


At a joint meeting held by the Los 
Angeles Chapter A.S.M. and the Los 
Angeles Section of the American 
Welding Society, Richard K. Lee, 
vice-president and manager of prod- 
uct development, Alloy Rods Co., 
spoke on “Recent Developments in 
Welding and Welding Electrodes”. 

Mr. Lee made the comment that 
the field of welding has come of age. 
Welding has helped to make possible 
the new atomic submarines, missiles, 
automobiles, frames, hydro-electric 
plant refineries, etc. The new cov- 
ered electrode containing iron pow- 
der increases the amount of weld de- 
posit through higher welding cur- 
rents. The notch toughness of ,welds 
on high pressure vessels is improved 
with the low hydrogen iron powder 
rods. The control of carbon arid hy- 


drogen in electrodes is necessary for 
high-strength steels. The strength of 
welds has risen from 180,000 to 250,- 
000 psi. with hopes of eventually 
going much higher. 

The use of stainless steel electrodes 
with mild steel cores was discussed. 
Delta ferrite is necessary to produce 
crack-free welds. A 6 to 10% delta 
ferrite will, after two to three years 
service, develop into sigma phase 
ferrite and result in cracking. Ap- 
proximately 5% delta is the most 
desirable amount for low-tempera- 
ture notch toughness. Weld contami- 
nants are held to a minimum by in- 
ert gas chambers. A 15% savings 
can be accomplished by using con- 
tinuous electrode wire over elec- 
trodes. 

A question and answer period con- 
cluded the meeting. — Reported by 
P. D. Schlosser for Los Angeles. 
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Union Carbide Makes Gift of Minerals 


¥ 





Shown Discussing the Mineral Garden at the Site of A.S.M. New Head- 
quarters Are, From Left: Donald G. Stewart, Exhibit Manager, Union Car- 
bide Corp.; Roger T. Miller, Manager, Ferro-Alloy Market Promotion, and 


Fritz E. Loeffler, Manager, Sales Promotion, Union Carbide Metals Co.; 
John Terence Kelly, Architect; and Walter Crafts, A.S.M. V. ice-President, 


and Associate Director 

Union Carbide executives late in 
June visited the new American So- 
ciety for Metals headquarters build- 
ing now nearing completion east of 
Cleveland. Purpose of the visit was to 
view uses of metals in the structure 
as well as to study the site of the 
100-ft. circular mineral garden that 
is to be a feature of the completed 
project. 

Union Carbide plans a significant 
gift of “museum-type specimens of 
mineral ores’ for inclusion in the edu- 
cational garden that, when finished, 
should have over 350 mineral speci- 
mens in an interesting exhibit ar- 
ranged for viewing by students and 
the public. 

Inspecting the location of the gar- 
den were Walter Crafts, A.S.M. vice- 
president, and associate director, 
technology, Union Carbide Metals 
Co., Fritz E. Loeffler, manager, sales 
promotion, Union Carbide Metals Co., 
Roger T. Miller, manager, ferro-alloy 
market promotion, Union Carbide 
Metals Co., and Donald G. Stewart, 
exhibition manager, Union Carbide 
Corp. John Terence, Kelly, architect 
for the A.S.M. headquarters building, 
accompanied the group to the project. 

The garden will be the central fea- 
ture of the piazza of the new build- 
ing. It will be immediately beneath 
the dramatic 103-ft. high geodesic 
dome or “space lattice” that is one 
of the outstanding metal features of 
the impressive aluminum structure. 

Mr. Crafts expressed hope that 
many others might wish to partici- 
pate in the assembly of unusual min- 
eral specimens for display in the gar- 
den. Already the list of donors is im- 
pressive. 

Those interested are asked to ad- 
vise Dr. Clarence H. Lorig, A.S.M. 
president, at: 
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Union Carbide Metals Co. 
The American Society for Metals, 
7300 Euclid Ave., 


Cleveland 3, Ohio. 





A.S.M. to Modernize 


Currently underway by the A.S.M. 
is a program calling for the mod- 
ernization of the Society’s member- 
ship department. Adoption of elec- 
tronic data processing equipment is 
planned as one of the major fea- 
tures of the program. 

Recently a questionnaire was sent 
to all A.S.M. members in an effort 
to obtain up-to-date information that 
will facilitate future membership 
contacts relative to routine Society 
services as well as the mailing of 
publications and reports. 

The questionnaires request infor- 
mation on background, position and 
type of work or duties performed by 
the recipients. 

All data will be transferred in 
code to punched cards to enable 
rapid and complete service to indi- 
vidual members and chapters. Use 
of the coded cards will also enable 
the department to pinpoint specific 
information in specialized cases. 

The American Society for Metals 
requests all members to complete 
and return the questionnaire quickly. 
To make the program successful, for 
the good of all, a 100% return of 
all questionnaires is necessary. 





Speaker: P. Patriarca 
Oak Ridge National Laboratory 


Peter Patriarca of Oak Ridge Na- 
tional Laboratory discussed ‘‘High- 
Temperature Brazing for Nuclear 
Reactors” at Los Alamos. He de- 
scribed the basic reactor systems and 
pointed out system components in 
which brazing problems occur. The 
importance of considering brazing al- 
loy composition, mechanical proper- 
ties, brazing temperature and capture 
cross section in alloy selection was 
discussed. The need for low dewpoint 
hydrogen as a furnace atmosphere in 
brazing corrosion resistant alloys was 
shown by considering the metal-metal 
oxide equilibria in an H, atmosphere. 


The importance of environmental 


Reviews High-Temperature Brazing 





Peter Patriarca, Oak Ridge National Laboratory, Presented a Talk on 
“High-Temperature Brazing Alloys for Nuclear Reactors” at a Meeting 
Held by Los Alamos Chapter. Shown are, from left: Gail S. Hanks, the 


program chairman; Mr. Patriarca; and W. W. Martin, chapter chairman 


corrosion resistance of brazed joints 
was emphasized, and _ procedures 
were described for corrosion testing 
a brazing alloy. Several interesting 
photomicrographs were _ projected 
showing the reaction of various ac- 
ceptable and unacceptable brazing 
alloy compositions to the corrosive 
environments—air, water, liquid so- 
dium, and molten fluorides. Of par- 
ticular interest was the illustration 
of the selective removal of boron and 
silicon from a Ni-Si-B alloy on expo- 
sure to molten fluoride salt, liquid 
sodium and still air at 1500° F. 
The remainder of the talk con- 
cerned brazing methods applied in 
fabrication of particular reactor sys- 
tem components.—Reported by H. D. 
Lewis for Los Alamos Chapter. 





Metallurgy of Uranium 
Subject at Albuquerque 


Speaker: John A. Fellows 
Mallinckrodt Chemical Works 


John A. Fellows, in charge of met- 
allurgical development work and as- 
sistant technical director, Uranium 
Division, Mallinckrodt Chemical 
Works, spoke at a meeting of the 
Albuquerque Chapter on the ‘Met- 
allurgy of Uranium”’. 

Dr. Fellows described the refining 
of uranium concentrates to a solu- 
tion of very high purity and the con- 
version of this solution to “green 
salt” (UF,). He defined the area 
of metallurgical responsibility of 
Mallinckrodt as embracing the reduc- 
tion of UF, to metal and fabrication 
and heat treatment of this metal to 
useful shapes. The metal is finally 
used in reactors that produce plutoni- 
um. 

The uranium concentrate, tetra- 
fluoride of uranium, reacts with mag- 
nesium after preheat at 1150° F. in 
a pressure vessel lined with slag (de- 
rived from previous bomb reactions) 
to make the uranium metal. The 
“dingot” (meaning “direct ingot’) 
is of high purity. Alloys may also 
be produced directly from this reac- 
tion. 

Melting for the casting process is 
done in vacuum in a graphite lined 
vessel. Castings can be made radio- 
graphically sound. Rolling and forg- 
ing can be performed with the metal 
at a preheat temperature of 1200° F. 
This metal can also be extruded at 
this temperature with linear-type 
flow or can be extruded with shear- 
type flow at 1800° F. Machining is 
done with carbide tools on high-pro- 
duction lathes. Heat treatment 
changes a very fine-grained structure 
to a coarser grain size with random 
orientation. This valuable character- 
istic produces a rod for use in reac- 
tors that does not distort and warp. 

Dr. Fellows predicted that the cost 
of this metal could be lowered by 
performing the fabricating procedures 
in the gamma phase high-tempera- 
ture range where flow is most easily 
accomplished and resultant fabricated 
parts possess the most completely 
random orientation of structure. This, 
however, will require new procedures 
in heat treatment to insure a fine 
grain size.—Reported by G. J. Hof 
for Albuquerque. 





Quenchant Tests Discussed 
At Chicago-Western Chapter 


Speaker: Philip Cary 


International Harvester Co. 


Philip Cary, chief research metal- 
lurgical engineer, manufacturing re- 
search, International Harvester Co., 
lectured on “Tests for Modern 
Quenchants” at a meeting of Chi- 
cago-Western Chapter. 





W. S. Wagner, E. W. Bliss Co., Spoke on “Plastic Working of Metals” at 
Indianapolis. Shown are, from left: Charles Patton, vice-chairman; Mr. 
Wagner; Carl Weber, chairman; and George Sommer, secretary of the chapter 


Speaker: W. S. Wagner 
E. W. Bliss Co. 


Members of the Indianapolis Chap- 
ter heard William S. Wagner, E. W. 
Bliss Co., speak on “Plastic Work- 
ing of Metals” at the Sustaining 
Members Night Meeting. Two movies 
of various presses and other tooling 
equipment for plastic forming of 
metals were shown. 

Metals have been worked plasti- 
cally for centuries and to illustrate 
this statement, Mr. Wagner showed 
a slide of very old coins, some of 
which were minted B.C. 

Plastic working of metals is a 
broad subject, and the speaker di- 
vided it into two main parts: crysto- 
plastic working of metals (plastic 
working within the crystallographic 
structure of the material, or work 
hardening); and thermoplastic work- 
ing of metals (material made plastic 
by heating above the annealing tem- 
perature). 


In the past, the yield point of 
metal was taken as the criterion of 
failure but work is now being formed 
beyond the yield point. In formation 
it is not as yet complete. Interest 
has shifted from the yield point to 
how rapidly metal is work hardened. 

For commercially annealed mate- 
rial in the first draw there is a 40% 
reduction in area with a 50,000 psi. 
yield; in the second draw there is 
a 30% reduction in area with a 
60,000 psi. yield and in the third 
draw there is a 20% reduction in 
area and it will go to tensile failure. 

If more work is needed, the ma- 
terial would have to be annealed. 
Higher physical properties can be 
obtained by work hardening if ma- 
terial is kept in compression. One 
example of the plastic cycle is: 
change spring temper through re- 
crystallization to soft temper; soft 
temper through cold work to spring 
temper.—Reported by Dorothy Hold- 
brook for Indianapolis. 





Mr. Cary reviewed the merits of 
the presently adopted tests for 
quenchant evaluation and_ stressed 
the need for standard tests which 
are meaningful to both the metal- 
lurgist and the heat treater. 

Quenchants may be evaluated by 
the thermal response of the cooling 
object or by changes in metallurgical 
variables as affected by quenching 
rates. Several tests designed to 
measure the cooling rate in various 
media have been developed. Thus 
the silver ball test has been widely 
used to evaluate quenchants. In this 
test the temperature at a point with- 
in the ball is measured as a func- 
tion of time after quenching in any 
one medium. The internal heat flow 
can consequently be calculated from 
the point of source. The cooling me- 
dium immediately surrounding a 
quenched section undergoes the fol- 
lowing thermal stages: vapor; ex- 
plosion action (i.e, vapor break- 
up); sudden deflation of the vapor 
envelope (most rapid cooling); and 


as the piece gets cooler, disappear- 
ance of the vapor. Testing devices 
designed to evaluate quenchants by 
the thermal response are commer- 
cially available. 

Tests which rely on metallurgical 
variables to investigate quenchants 
are limited by the requirement that 
the steel must have hardening char- 
acteristics sensitive to quenchant 
variables and by the tediousness and 
destructive nature of the test; how- 
ever, the Jominy and L bar tests 
may be very useful. 

Many good tests have been devel- 
oped to evaluate quenchants, but, un- 
fortunately, they are limited to spe- 
cific purposes. A standard test must 
be developed by which it may be pos- 
sible to correlate heat flow data with 
changes in metallurgical properties. 
When such tests become available it 
will be possible to design heat treat- 
ing cycles to get the most from the 
presently available steels.——Report- 
ed by D. J. Garibotti for Chicago- 
Western. 
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Presents Sauveur Lecture in Boston 









Speaker: A. R. Troiano 
Case Institute of Technology 


A. R.s{Troiano, head, department 
of metallurgical engineering, Case 
Institute of Technology, delivered the 
annual Sauveur Memorial Lecture at 
Boston on “The Delayed Failure of 
High-Strength §teels’. 

Dr. Troiano described the unique 
features of delayed failure in hydrog- 
enated 4340 steel heat treated to 
230,000 to 280,000 psi. tensile 
strength. He showed that brittle de- 
layed failure could occur at stresses 
quite below those previously sus- 
tained and in material having accept- 
able ductility in conventional tests. 

It was demonstrated that there is 
an incubation period for the initia- 
tion of the crack leading to failure 
and that this incubation time is di- 
rectly related to the diffusion of hy- 
drogen to the region near the notch 
or other stress concentrator. The 
length of this incubation time places 
the limitations on the abilitv of a 
test te detect the susceptibility to 
delayed failure. If the duration of 
the test is greater than the incuba- 
tion time for crack initiation then 
the test is not discriminating, since 
it will not exhibit brittle behavior. 
It was concluded that the only safe 
test is a sustained-load type of test. 

Dr. Troiano showed that the crack 
propagates slowly, discontinuously, 
and at a rate governed by the diffu- 
sion of hydrogen. Basically, the 
propagation of the crack is merely a 
series of initiations and limited crack 

Failure was considered as a three- 
stage pnocess—incubation time for 
the hydrogen to accumulate; crack 
propagation, really a series of initia- 
tions, and a discontinuous process: 
and catastrophic failure caused by 
the increasing stress (decreasing 
area by crack propagation) at the 
fracture stress of the material.— 
Reported by S. G. Demirjian for 
Boston. 
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Morris Cohen, Technical Chairman, on Left, Is Shown Presenting the Sau- 
veur Memorial Award to Albert Troiano, Case Institute of Technology, at 
a Meeting Held by the Boston Chapter. (Photograph by H. L. Phillips) 





Correction 


For the past season, reports on 
Pittsburgh Chapter meetings have 
been credited to D. W. Gunther, 
chairman of the Chapter’s publicity 
committee. These reports should have 
been credited as follows: 


Metal Forming by Explo- 
sives, by John A. Haynes, 
in the January issue, was re- 
ported by H. Thokar 


Mechanism of the Hardening 
of Steel Through the Mar- 
tensitic Transformation, by 
Morris Cohen, in the Febru- 
ary issue, was reported by 
W. C. Banks 


Metals in Architecture, a 
panel-type meeting, in the 
March issue, was reported 
by J. Buzzard. 





Talks on Engineering Education 


Otto Zmeskal, Dean of Engineering, Toledo University, Presented a Talk 





on “Engineering Education” at a Meeting of the Chicago Chapter. Shown 
are, from left: Dr. Zmeskal; W. Wilson, chairman; and Carl H. Samans 


Speaker: Otto Zmeskal 
Toledo University 


Otto Zmeskal, dean of the school 
of engineering, Toledo University, 
spoke on “Engineering Education” 
at the Past Chairman’s Night meet- 
ing of Chicago Chapter. 

Dr. Zmeskal reminded his audience 
of the grave importance attached to 
science and engineering education 
awakened by the appearance of Rus- 
sia’s first Sputnik. 

The future of our country may 
rest entirely on proper engineering 
educational programming of a small 
part of the 40,000,000 people now 
taking some formal’ educational 
courses in the schools of our country. 
Russia lays claim to over 50,000,000 
such students. 

The curriculums of 30 years ago 
have been changed very slightly. 


There is a crying need for change— 
curriculums have not kept pace with 
recent technological changes such as 
the rapid growth of transistor tech- 
nology in the last 10 years or the 
nuclear energy advances of the last 
20 years. Nuclear power plants now 
in the building stage can be out of 
date before they are completed. 

The population rate growth will 
require all the “know-how” we can 
muster. The engineer of the near 
future will need more knowledge and 
demand greater technical assistance 
to better utilize his ingenuity. 

Dr. Zmeskal pointed out an alarm- 
ing trend, perhaps a result of our 
recent recession: There were 11% 
fewer freshmen last Fall enrolled in 
engineering, while the total college 
enrollment increased about 6%.—Re- 
ported by I. R. Wood for Chicago. 





Gas Turbine Engines 
Compared at Indianapolis 


Speaker: R. F. Thomson 
General Motors Corp. 


Past Chairmen of the Indianapolis 
Chapter were recently honored at a 
meeting during which Robert F. 
Thomson, head, metallurgical engi- 
neering department, Research Staff, 
General Motors Corp., presented a 
talk entitled ‘Automotive Gas Tur- 
bines”’. 

Dr. Thomson covered design and 
operating characteristics of full-tur- 
bine and free-piston turbine engines. 
He compared material requirements 
of both types of engines. 

The advantages of each engine 
were noted, with emphasis on the 
turbine type which is lighter in 
weight and contains fewer parts. Its 
chief advantage is that it can op- 
erate on many types of liquid fuels. 


Each of the engines has its own 
advantages and disadvantages. The 
extent to which each engine will be 
used will depend upon the progress 
in engineering materials and _ in- 
genuity of design. Each type en- 
gine will find its special place in the 
utilization of power plants. 


The meeting was concluded with 
an interesting question and answer 
period. — Reported by Dorothy Hol- 
brook for Indianapolis. 


Reviews Turbojet Metallurgy 





R. C. Downey, General Electric Co., Flight Propulsion Laboratory, Pre- 
sented a Talk Entitled “Turbojet Metallurgy” at a Meeting in Chicago. 
Shown are, from left: D. W. Levinson, program chairman; C. R. Simcoe, 


technical chairman of the meeting; 


Speaker: Robert C. Downey 
General Electric Co. 


R. C. Downey, technical liaison en- 
gineer at the Flight Propulsion Lab- 
oratory Dept., General Electric Co., 
spoke on “Turbojet Metallurgy” at 
a meeting of the Chicago Chapter. 

The J-79 turbojet engine is some 
500 Ib. lighter than the J-47 and de- 
velops a much greater thrust. This 
weight saving was brought about 
not only by improved design con- 





York Completes Heat Treat Course 





The York Chapter Recently Completed an Educational Series on the “Heat 
Treating of Metals”, Presented in Four Sessions at the Caterpillar 
Tractor Co. Shown, from left, are educational committee members A. 
Kollosch, H. Feister, A. Miller and C. Walter, committee chairman 


The York Chapter has_ recently 
completed an educational course on 
the “Heat Treating of Metals”. The 
program was presented in four ses- 
sions at the Caterpillar Tractor Co., 
and attracted an attendance of 163 
people. 

The session topics and speakers for 
the course were: ‘Fundamentals of 
Heat Treatment’, by Horace Knerr, 


Metlab Co., Philadelphia; ‘Properties 
and Methods of Heat Treatment”, by 
J. Schwartz, Redco Tool Div., Red 
Lion, Pa.; “Equipment for Heat 
Treating”, by R. Dougherty and T. 
Mumper of Lindberg Engineering 
Co., Philadelphia; and a practical dis- 
cussion session by A. Seasholtz of 
Lancaster, Pa.—Reported by Norman 
C. Stengel for York. 


and W. Wilson, chapter chairman 


cepts but also by the use of newly 
developed materials on many of the 
critical parts of the engine with re- 
sultant advantages in strength-weight 
ratio. These material changes were 
effected over the period of about five 
years between the introduction of 
these two turbojets. New alloys 
were developed, known alloys were 
improved or proven in new applica- 
tions, and in some cases it was nec- 
essary to develop new fabrication 
techniques before these new mate- 
rials could be accepted for use in 
the J-79. 

Although time would not permit 
the speaker to describe in detail the 
volumes of work required to develop 
these new materials, some of the data 
were summarized and shown by 
slides. 

The speaker explained the proce- 
dure for developing new alloys, 
whether by specific vendors or by 
the General Electric Flight Propul- 
sion Division. Factors given the 
greatest weight in the selection of 
these materials are tensile and 
creep-rupture strength for periods of 
100 to 1000 hr. at specified elevated 
temperatures, thermal conductivity, 
rates of thermal expansion, fabric- 
ability, modulus of elasticity, 
strength-weight ratio and cost. Slides 
comparing the new alloys with those 
previously used were shown. 


“The Hot Rod Story”, a_ short 
movie depicting some of the special 
testing equipment and newer tech- 
niques used in the fabrication of 
components for jet engines, was 
shown. The speaker emphasized that 
the job is never finished. Develop- 
ment laboratories of both the metal 
producers and the engine builders 
continue their work to develop even 
more advanced materials and process- 
ing techniques to meet the needs of 
turbojet engines now being designed. 
—Reported by W. H. Walworth for 
Chicago Chapter. 
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Warren Graduates 


Thirty-two men in the Warren 
(Ohio) Chapter area received M.E.I. 
certificates for completing the course 
“Elements of Metallurgy”. The class 
was conducted by Bruce Farwell of 
Mallory Sharon Metals Co., and was 
completed after i5 sessions of 1% 
hr. each. 

The Warren Chapter, under the 
chairmanship of Clark Weimar, Cop- 
perweld Steel Co., initiated the M.E.I. 
class on Mar. 2, after a brief plan- 
ning meeting with A.S.M. National 
Secretary Walter E. Jominy. The 
Chapter is now planning a more ad- 
vanced course for fall use, according 
to Tony Shields, Jr., newly elected 
chairman. 


Chapters to Offer Courses 


The Los Angeles Chapter, first to 
adopt the M.E.I. education plan on 
a chapter level, is again making 
M.E.I. history with the announcement 
that the Chapter plans to offer four 
M.E.I. courses in the Los Angeles 
area this coming fall. Courses being 
considered are: Elements of Metal- 
lurgy (on a repeat basis); Heat 
Treatment of Steel (also being re- 
peated); High-Temperature Metals; 
and Stainless Steels. 

Fred Landecker, chairman of the 
Metals Engineering Institute Com- 
mittee of the Los Angeles Chapter, is 
now making a survey of the local 
interest to facilitate making the 
necessary detailed plans for this fall. 





The Columbus Chapter is also mak- 


ing ME.I. history. Preliminary sur- 
veys being made show that the local 
interest in the M.E.I. course, Ele- 
ments of Metallurgy, is unbelievably 
great, according to John Kura, chair- 
man of the Chapter. It appears that 
over 300 individuals will enroll and 
the classroom walls will bulge. 

M.E.I. Director Tone Brasunas met 
with the local education committee 
(Cleveland) and plans are now under 
way to arrange for eight classes, 
each having about 35 enrollees. 

Other chapters reported to be con- 
templating M.E.I. courses this fall 
include: New Jersey, San Fernando 
Valley, Terre Haute, Boston, Calu- 
met, Chicago-Western, Texas, Phoe- 
nix, Jacksonville, Worcester, Akron, 
Golden Gate, Toledo, Rochester, Fort 
Wayne and Cleveland. 


Latrobe Completes Course 


A group of 29 men from Latrobe 
Steel Co., Latrobe, Pa., completed 
the M.E.I. course, ‘Elements of Met- 
allurgy”, in mid-June, under the di- 
rection of their vice-president and 





technical director, Stewart Fletcher. 
The classes at Latrobe started Dec. 
9, 1958, and met once a week for 24 
weeks. The group included produc- 
tion supervisors, analytical chemists, 
melters, inspectors, quality control 
men, shop foremen, lab technicians 
and office personnel. 


The company officials were very 
pleased with the results of their first 
M.E.I. in-plant training program, and 
are now considering a _ follow-up 
course to be given this fall on the 
subject ‘‘Toolsteels”’, a course pre- 
pared by George Roberts and John 
Hamaker, Vanadium-Alloys Steel Co. 


Receives Certificate 


The Oak Ridge Chapter of the 
American Society for Metals was 
honored recently when one of its 
members, Clarence E. Thomas, was 
awarded the first Metals Engineering 
Institute Certificate in the state of 
Tennessee. Mr. Thomas, an employee 
of the Oak Ridge National Labora- 
tory’s Metallurgy Division, success- 
fully completed the course in ‘‘High- 
Temperature Metals” offered by the 
Institute. 

The Metals Engineering Institute 
is a recently formed division of the 
American Society for Metals. Its 
aims are to provide practical metals 
engineering knowledge through home 
study and in-plant training courses. 
At the present time, 17 courses are 
offered, each written by noted au- 
thorities and containing the most 
current information available. 


METALS ENGINEERING INSTITUTE IS ON THE MOVE 
(For 





Shown Is the Latrobe Steel Co. Group Which Received 
M.E.l. Certificates at Latrobe Country Club on June 





3 €o 


additional information on M.E.I., see p. 30) 


by 






17. On hand to witness the occasion was M.E.I. di- 
rector, Tone Brasunas (extreme left), and Stewart 


Fletcher, who conducted the course (second from left) 
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EMPLOYMENT SERVICE BUREAU 


The Employment Service Bureau is operated as a 
service to members of the American Society for 
Metals and no charge is made for advertising inser- 
tions. The “Positions Wanted” column, however, is 


restricted to members in good standing of the A.S.M. 
Ads are limited to 50 words and only one insertion 
of any one ad. Address answers: c/o A.S.M., 7301 
Euclid Ave., Cleveland 3, O., unless otherwise stated. 








POSITIONS OPEN 


Midwest 


TEACHING AND RESEARCH ASSISTANT- 
SHIPS: For advanced degree students in met- 
allurgy. Courses and research facilities are 
available for kinetics, mechanical metallurgy, 
physical metallurgy, physics of solids, thermo- 
dynamics and X-ray diffraction. Applicants 
with undergraduate degrees in science or engi- 
neering will be considered. Dept. of Metal- 
lurgy and Materials Science, The Technological 
Institute, Northwestern University, Evanston, 
Il. 


METALLURGIST: With college background 
in metallurgy and practical experience in the 
field, to teach metallurgy, metallography, heat 
treatment and testing in two-year post high- 
school institute. Age to 45. Send resume of 
qualifications to: H. E. Barg, 1015 N. Sixth 
St., Milwaukee 3, Wis. 


METALLURGIST: Or equivalent training. 
Degree, age to 30. One to five years expe- 
rience steel mill, technical sales or ferrous heat 
treating and fabricating. Excellent opportu- 
nity for growth, advancement in areas of tecb- 
nical sales, sales, management or plant opera- 
tions. Prominent speciality steel processor, 
multiple plants. Send resume, experience, re- 
sidence and telephone to: Bliss & Laughlin, 
Inc., 21000 Hoover Rd., Warren, Mich. 


METALLURGIST: Or equivalent training. 
Degree. Age to 30. One to five years experience 
steel mill, technical sales or ferrous heat 
treating and fabricating. Excellent opportunity 
for growth, advancement, in areas of tech- 
nical sales, sales, management or plant op- 
eraiions. Prominent specialty steel processor, 
multiple plants. Send resume, experience, resi- 
dence and telephone: Bliss & Laughlin, Inc., 
21006 Hoover Rd., Warren, Mich. 


METALLURGICAL ENGINEER: Graduate. 
Experience in low-alloy and austenitic high- 
temperature alloys preferred, but will consider 
recent graduates. Assignment in Process 
Control Laboratory of major automotive parts 
manufacturer. Work covers forging, cold form- 
ing, heat treating methods. $6500-$9600. 
Cleveland. Box 7-105. 


East 


METALLURGICAL ENGINEER: Small, in- 
dependent steel specialty plant desires young 
man (25-35) with an engineering degree for 
general work in metallurgical department serv- 
icing melting, forging, heat treating, testing 
and machining operations. Manufacturing con- 
trol, iaboratory operation, testing and inspec- 
tion, specifications, troubleshooting, develop- 
ment. Good opportunities for advancement. 
East Coast. Box 7-10. 


METALLURGIST: Degree in metallurgy, to 
assist metallurgist. Duties include supervision 
of small laboratory staff; metallographic ex- 
amination of all types of metals, ferrous and 
nonferrous; application of metallurgical prin- 
ciples to raw material control, fabrication of 
metai products and investigation of metal 
failure. Should have working knowledge of 
isothermal heat treating. Send resume to: 
AMP, inc., 2100 Paxton St., Harrisburg, Pa. 


Southwest 


TOOL ENGINEER: Experienced in seamless 
tube mill operations. Excellent opportunity to 
expand with progressive organization. Texas 
area. Reply, giving full resume of past ex- 
perience, technical background and salary re- 
quirements. Attach recent photo. Box 7-75. 


METALLURGIST: Immediate opening, must 
be experienced in field of hot finish seamless 
steel tube operations and capable of assuming 
complete charge of laboratory. Texas area. 


Reply, giving full resume of past experience, 
technical background and salary requirements. 
Enclose recent photo. Box 7-80. 


West 


ENGINEER: B.S. or M.S. degree, with good 
background in the use of a variety of metal- 
lurgical tools, experienced in one or more of 
these fields: powder metallurgy, copper alloys, 
corrosion, plating and plating evaluation. Ex- 
cellent opportunity in well-equipped research 
laboratory of nondefense manufacturer. Send 
resume to: Paper Mate Manufacturing Co., 
1681 26th St., Santa Monica, Calif. 


FERROUS METALLURGIST: B.S. in metal- 
lurgy or equivalent education and minimum 
of five years industrial experience in heavy 
manufacturing, preferably in oil tools. Medi- 
um size, growing company located in Southern 
California. Salary commensurate with training 
and experience. Send complete resume and 
small photo if possible to: Box 431, Compton, 
Calif., Att: Personnel. 


TEACHERS: Two, 
allurgy. One, 


for department of met- 
department head, Ph.D. pre- 


A 





“ac n 


ferred, physical or process metallurgy. Rank 
and salary dependent on qualifications. Apply: 
President, Montana School of Mines, Butte, 
Mont. 


POSITIONS WANTED 


METALLURGIST: With 17 years experience 
in carbon, alloy, tool and stainless steel plants, 
including superintendent of inspection, condi- 
tioning, quality control and plant metallurgist. 
Contact and plant metallurgist for large bear- 
ing company. Extensive knowledge of metal- 
lurgical inspection equipment and steel proc- 
essing. Undergraduate and graduate metal- 
lurgical college. Age 44, will relocate. Box 7-5. 


METALLURGICAL ENGINEER: B.S. in 
physical metallurgy. Seven years diversified 
experience with major petroleum company. 
Both laboratory and plant experience handling 
problems related to corrosion, high tempera- 
tures, fabrication, failure analysis and mate- 
rial applications. Married, family, age 35. 
Registered two states. Prefer North Central 
U. S. Box 7-10. 


FOREMAN: Supervising and working, ex- 
perienced melting and pouring cerium metal 


Cr inti 


Diverse New R&D Programs 


Create Immediate Opportunities at 


GENERAL DYNAMICS CORPORATION 
ELECTRIC BOAT DIVISION 


Pioneer 


in design and development of nuclear-powered sub- 


marines, Electric Boat Division is embarked upon a broad pro- 
gram of expansion and diversification in advanced technological 
areas. Current projects include Polaris missile firing nuclear 


powered submarines, such as the recently launched George Wash- 
ington, a control system for a large, precise radio telescope, 
simulators and training devices for missiles, submarines and other 


weapons systems. 


PRODUCTION METALLURGIST 


BS degree in metallurgy or metal- 
lurgical engineering. For failure 
analysis and consultation with de- 
sign personnel on application of ma- 
terials and processes. 


METALLURGISTS/ 
METALLURGICAL ENGINEERS 


Advanced degree preferred. Should 
have experience in advanced re- 
search and development in physical 
metallurgy and welding metallurgy. 
Will work on alloy systems for 
high strength hull steels and associ- 
ated welding problems. 


METALLOGRAPHER 


BS required with minimum 2 years ex- 


perience. For 


ferrous and 


work 


nonferrous 


fields of 


metallurgy. 


in the 


To arrange convenient interview. 
send complete resume to James P. O’Brien, 
Technical Employment Supervisor. 
GENERAL DYNAMICS CORPORATION 
ELECTRIC BOAT DIVISION 


GROTON 


CONNECTICUT 


a,c 
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and alloys, with present connection 17 years, 
seven years assistant to owners, seeks re- 
sponsible position with progressive, expand- 
ing concern to enlarge field of interest. Avail- 
able shortly. Married, family, age 39. East 
preferred, but will consider relocation. Box 
7-15. 


METALLURGICAL ENGINEER: B.S. de- 
gree, age 37, family. Experienced supervisor 
of metallurgical laboratcry, materials and heat 
treating specification, lubrication and paint 
specifications. Desires challenging position in 
manufacturing plant or technical sales. Mid- 
west. Box 7-20. 


METALLURGIST: Sc.D. degree in metallurgy. 
Sixteen years research, development and 
production experience in ferrous and nonferrous 
fields, including. vacuum melting, metal proc- 
essing, powder metallurgy and nuclear reactor 
metallurgy. Publications. Desires managerial 
position in research and development, metal- 
lurgical or technical departments. Box 7-25. 


FOUNDRY METALLURGICAL ENGINEER: 
M.S. degree, 31, family. Three and one-half 
years research and development, four and one- 
half years executive position in foundry indus- 
try. Specialized in process development. Pre- 
cision, semiprecision and centrifugal casting. 
Experienced in high-temperature alloy foundry 
technology including vacuum metallurgy. Seeks 
position with managerial growth. West Coast 
preferred. Box 7-30. 


METALLURGICAL ENGINEER: B.S. de- 
gree, University of Illinois—1940. Plant met- 
allurgist seven years, melting metallurgist six 
years. Wide experience in ferrous melting con- 
trol (cupola, electric and air furnaces). Good 
record for producing quality metal economi- 
cally. Substantial ferrous heat treatment ex- 
perience. Experienced in chemical and metal- 
lurgical laboratory control. Resume on request. 
Box 7-35. 


METALLOGRAPHER: With eight years ex- 
perience with nuclear metals of all types. Over 


four years college training but has not yet 
obtained degree; approximately 60 quarter 
hours needed to finish. Author and co-author 
of several reports and papers. Age 30, mar- 
ried, children. Prefers Ohio or near Midwest. 
Box 7-40. 


AIRCRAFT METALLURGIST: Age 53, 
British, 30 years postgraduate experience as 
consultant or pilot plant supervisor in casting, 
forging, cold forming, heat treatment, accident 
investigation. Some teaching experience. Pub- 


lished papers. Presently chief laboratory met- - 


allurgist. Desires senior position in New Eng- 
land, California or Canada. Box 7-45. 


METALLURGIST: M.S. degree, age 29. One 
year experience in research and development 
of high-temperature steels and one year in 
vacuum melting production of magnetic al- 
loys. Technical report writing and procedures. 
Will relocate. Box 7-85. 


METALLOGRAPHER: Age 27, family. Over 
six years practical experience in research and 
development and quality control. Experience 
includes: specimen preparation and metallo- 
graphic procedures, evaluation of microstructure, 
mechanical testing methods, photographic tech- 
nology. Will send resume on request. Box 
7-90. 


METALLURGICAL MANAGER — LATIN 
AMERICA: American’ metallurgical-chemist 
now living in Latin America (eight years), 
with 20 years experience in all phases man- 
agement and technical direction of manufac- 
ture and fabrication metal products. Expert 
in foundry, electroplating, materials and proc- 
ess engineering, troubleshooting. Also exten- 
sive experience tooling, methods, quality con- 
trol, consulting, surveys, technical reports. 
Fluent Spanish. Seeks position as project man- 
ager, liaison executive or on-the-spot technical 
representative for firm now engaged or plan- 
ning activities in Latin America. Will travel, 
live in South America or States. Box 7-110. 


METALLURGICAL ENGINEER: B.S. de- 
gree, graduate studies, age 30, married, fam- 





ily. Six years research and development ex- 
perience in ceramics and nonferrous physical 
and mechanical metallurgy. Publications. 
Three years strong supervisory experience. De- 
sires stimulating and responsible position in 
materials research and development with prog- 
ressive research organization. Will relocate. 
Prefers location near university to continue 
graduate studies. Box 7-115. 


SALES ENGINEER: Seeking sales or sales 
engineering work permitting headquarters in 
Cleveland, Ohio, area. Will travel. B.S. de- 
gree in metallurgical engineering. Resume of 
varied experience available on request. Box 
7-120. 


METALLURGICAL ENGINEER: B. S. de- 
gree, age 39, with 18 years exceptional metal- 
lurgical experience with molybdenum and 
tungsten, nuclear metals, aluminum alloys and 
carbon and alloy steels. High degree of suc- 
cess in carrying out powder metallurgy re- 
search and development work on new products 
and processes. Also successful in assuming 
responsibilities for manufacturing engineering, 
application engineering with customers, and 
technical leadership of special projects. Seeks 
responsible leadership position with West Coast 
company actively interested in developing and 
evaluating new alloys, new material combina- 
tions and new processes. Box 7-125. 


CHIEF METALLURGIST: With 15 years di- 
versified experience in research, production and 
management. Age 35, M.S. degree, extensive 
experienc? with ferrous and nonferrous alloys 
including titanium, stainless steels, nickel-base, 
cobalt base alloys, etc. Extensive experience 
with processing including heat treatment, cast- 
ing, stamping, plating, etc. Quality control and 
testing. Writing of process and material speci- 
fications. Box 7-130. 


MANAGEMENT LEVEL METALLURGIST: 
Age 38. Twelve years diversified experience 
in production, sales and development. Desires 
permanent connection in nondefense industry 
in management, development or application en- 
gineering. Ferrous and nonferrous background. 
Box 7-135. 


Metallurgists 


for Career Opportunities in 
RESEARCH—DEVELOPMENT—PRODUCTION 


A leading manufacturer provides exceptional 
career openings for qualified metallurgists with 
the ability to participate in—and lead—activities 
in the non-ferrous and special metals fields. 


Challenging positions in: 
ALLOY DEVELOPMENT 


Metallurgist—with 1-3 years experience—to work with top 
level Research Group. Bridgeport, Ct. 


PHYSICAL METALLURGY 


Associ R Metallurgist—mini 5S years experi- 
ence. Advanced degree preferred. To work on analysis of 
alloy properties, special testing and corrosion reactions. 
Bridgeport, Ct. 


PROCESS DEVELOPMENT and 
PILOT PRODUCTION 


Metallurgiste—at all levels. Should have knowledge of 
stress analysis and mechanical property testing. Assignments 
to include problems in special metals fabrication. Adrian, 
Mich. and Riverside, Cal. 





These openings offer outstanding growth opportunities 
in an expanding 12-plant company. A complete and mod- 
ern benefits program is provided. 


a, 
Please send complete resume, letter 
lication, salary requirements 
ridgeport ° application, 
B S I and availability date to: Mr. F. J. 
‘ 


Finsinger, Personnel Manager. 


BRIDGEPORT BRASS CO. 


30 Grand Street, Bridgeport 2, Conn. 
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New problems of unusual interest in the grow- 

ing field of automation offer outstanding op- 

portunities for 

SOLID-STATE PHYSICISTS—To conduct experimental 
investigations on photovoltaic, photoconductive, semi- 


conductor, thermoelectric, ferroelectric, and ferromag- 
netic metals and ceramics. 


PHYSICAL METALLURGISTS—To work on the melting, 
brazing, welding, rolling, swaging, powder metallurgy, 
heat-treating, and metallography of nonferrous and 
ferrous electrical, magnetic, electronic, high-tempera- 
ture, and structural materials for instruments and their 
solid-state sensing devices. 


Salary is commensurate with background; excellent 
employee benefits are combined with the many recrea- 
tional, cultural, and educational advantages of living 
in the Boston area. 


Send complete resume and salary requirement to: 


H. E. Crabtree 
Manager-Engineering Administration 
Measurements Laboratory 
Instrument Department 
Industrial Electronics Division 


GENERAL @@ ELECTRIC 


40 Federal St. 
West Lynn, Massachusetts 














MANUFACTURING 
RESEARCH 
ENGINEERS 


Four high-level positions have been created 
by our company’s entry into advanced 
fields. These are staff positions, carrying 
heavy responsibilities in two general areas 
of Research and Planning. 


In Research each man will perform anal- 
yses of methods; maintoin relationship with 
other companies and vendors of special 
equipment; will do creative thinking to in- 
itiate research programs. In Planning, he 
will have complete responsibility to plan 
and program items of research in his 
particular field, as well as to incorporate 
items in development; maintain long-range 
planning, and confidential files; approve 
manufacturing plans on new work; and par- 
ticipate in executive planning committee 
functions. 


Each position carries the title of Senior 
Research Engineer; specific areas are in: 


Welding 
Forming 

Metal Removal 
Brazing 


Please respond at once by furnishing a de- 
tailed resume to: 


Box 7-65, Metals Review 


METALLURGICAL ENGINEER 
POWDER METALLURGY 


Interesting and challenging opportun- 
ity in powder metallurgy processes for 
qualified man with operational rather 
than research or laboratory-type ex- 
perience. Assignment as Staff Engi- 
neer to newly constructed facilities. 


Prefer metallurgical degree. Complete 
benefit program included. Age to 45. 





Send r to attention of: 
Employment Manager 


THE BRUSH BERYLLIUM COMPANY 
ELMORE, OHIO 














METALLURGISTS 


Expansion in all ph of our dynam- 


ic industry has created the need for 
additional qualified metallurgists with 





experience in the nonferrous field. Ex- 
perience in testing methods, powder 
metallurgy, rolling, forging, extrusion 
or drawing, or experimental fabrica- 
tion of nuclear or high-temperature 
metals desired. 


Age to 35. Prefer degree. Complete 
benefit program offered. Send re- 
sume to attention of: 


Employment Manager 


THE BRUSH BERYLLIUM COMPANY 
ELMORE, OHIO 


PHYSICAL METALLURGIST 
or 
METALLURGICAL ENGINEER 


B.S. with minimum five years 
manufacturing experience. 

Well versed in heat treat tech- 
niques and procedures for ferrous 
and nonferrous metals. Capable 
of specifying metals and treat- 
ment to specific use. Should be 
familiar with welding, machining 
and finishing. 

Capable of handling metallur- 
gical aspects of oil well equip- 
ment manufacturing plant. Loca- 
tion Southwest. 

Salary open. All replies confi- 
dential. Send complete resume to: 

Box 7-55, Metals Review 








METALLOGRAPHER: To head Metals Lab of 

New Factor in Missile Metals; experience 

in materials preferred. Salary open, com- 

pany benefits. Rockland County, 45 min. 

from N.Y.C. Resumes handled in confidence. 
Box 7-50, Metals Review 

















METALS EDITOR 


Editor for Engrg. Materials Magazine 
in NYC. Prefer metailurgist or metal- 
lurgical engineer with a few years in 
industry. Demonstrated ability to write 
is essential. Send resume of education, 
experience, references and salary re- 
quirements. 


Box 7-60, Metals Review 








EXTRACTIVE METALLURGIST 


Challenging opportunity for qualified 
man with experience in extractive met- 
allurgy. Expanding chemical industry 
dealing in light metal extractive pow- 
der metallurgy process can offer tre- 
mendous potential in a dynamic in- 
dustry. 


Prefer Metallurgical degree. Age to 
45. Complete benefit program of- 
fered. 


Send resume to attention of: 
Employment Manager 


THE BRUSH BERYLLIUM COMPANY 
ELMORE, OHIO 











Fuel and 
Materials 
Development 


Senior Metallurgist, 
Physical Chemists 
and Engineers 


Reactor Materials. Research in- 
volves investigation and anal- 
ysis of mechanical and physi- 
cal properties of metallic alloys 
and inter-metallic compounds. 
Materials are to be used in 
power reactors for fuel, and 
fuel cladding, moderators, 
control rods, and structural 
members. Studies will include 
analysis of materials after 
exposure to high temperatures 
and radiation fields. 


Fuel Element Engineering. Re- 
sponsible for the complete 
analysis and design of fuel ele- 
ments. This includes nuclear, 
thermal, material, mechanical 
and cost analyses. Should be 
familiar with fuel life deter- 
mination methods and reproc- 
essing techniques. 


Fuel Fabrication. Activities 
will include development fab- 
rication of materials and fuel 
elements, for both plate and 
rod forms and complex assem- 
blies. A knowledge of non-de- 
structive testing methods is 
essential, in addition to famil- 
iarity with a wide range of 
material processing and fab- 
rication techniques. 


Irradiation Experimentation 
and Hot Lab Evaluation. Senior 
Research Engineers and Phys- 
icists are required to design 
and conduct irradiation exper- 
iments on developmental ma- 
terials including reactor fuels. 
The individuals must be fa- 
miliar with a wide range of 
radiation and _ temperature 
conditions. Experimental con- 
ditions will include the simu- 
lation of conditions expected 
in full scale power reactors. Al- 
so senior personnel are needed 
to develop equipmentiand tech- 
niques required for the post- 
irradiation testing and evalua- 
tion of these experiments. 
For svecific details write: 
Mr. D. G. Newton, Personnel 
Office, Atomics International, 
21600 Vanowen Street, Canoga 
Park, California. 


ATOMICS 
INTERNATIONAL 





A DIVISION OF NORTH AMERICAN AVIATION, INC. 
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THESE PEOPLE BETTER “METALS MEN” NOW— 


THEY MORE VITAL TO THE METALS INDUSTRY? 


Each of these men has earned the MEI Certificate. Each is a 
better "metals man" because MEI taught him more about metals 


Elements of Metallurgy 
Heat Treatment of Steel 
High Temperature Metals 
Titanium 
Metals for Nuclear Power 
Stainless Steels 
Electroplating and 
Metal Finishing 
Gray lron Foundry Practice 
Oxy-Acetylene Welding 
Steel Foundry Practice 
Primary and Secondary 
Recovery of Lead and Zinc 


Steel Plant Processes 
Copper, Brass and Bronze 
Magnesium 

Tool Steels 

Arc Welding 

Blast Furnace Operations 


All the men in the photograph 
are MEI graduates . . . and, from 
the start, they had one important 
thing in common. They all work 
with metals. They can all per- 
sonally benefit from a better, more 
current, knowledge of metals. 

Certainly, whether you weld 
metals, sell metals, test metals or 
make metals, MEI can be an inter- 
esting and helpful partner in your 
plans for personal progress in the 
metals industry, MEI can help 
make you a better “metals man”... 
more vital to your firm and to the 
metals industry. 

Start to increase and up-date 


your knowledge of metals by look- 
ing into the home study courses 
offered by the Metals Engineering 
Institute .. . a division of your own 
American Society for Metals. A 
new, 32-page catalog has been pre- 
pared which gives an attractive 
review of all MEI home study 
courses on metals and an introduc- 
tion to the authoritative MEI staff 
of well-trained instructors and ex- 
pert authors. 

MEI will send you a copy of 
“Training Courses for the Metals 
Industry” with absolutely no ob- 
ligation on your part... just return 
the coupon below. 


METALS ENGINEERING INSTITUTE 


A Division of American Society For Metals 
7301 Euclid Avenue: Dept. R79, Cleveland 3, Ohio 


Please send me your 32-page 
catalog: "Training Courses 
for the metals Industry" 





Name 


Street. 





State. 





City Zone. 
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RESEARCH METALLURGISTS 


The J&L Research Division wishes to add to its staff in 1959 
several professional metallurgists, to broaden the scope of the 
Corporation’s research programs in carbon and stainless steels. 

Of specific interest are physical metallurgists (Ph.D., or M.S. 
with related research experience) to conduct projects in high- 
temperature materials, alloy development, corrosion, general 
applied physical and mechanical metallurgy. 

Several openings exist also for recent B.S. graduates, in the 
fields described above and in projects dealing with steelmaking 
process analysis and development. For the B.S. graduate interested 
in a permanent research career, Pittsburgh offers unmatched 
opportunity for continued education at the graduate level. 

J&L is fourth-largest in the United States steel industry, making 
a wide variety of carbon and stainless steel products. The Research 
Division is located in modern facilities in suburban Pittsburgh. 


Send resume, in confidence, to John A. Hill 
Research and Development Department 
Jones & Laughlin Steel Corporation 

STEEL 3 Gateway Center, Pittsburgh 30, Penna. 








METALLURGISTS 


JOIN WITH ENGINEERS AND SCIENTISTS 

AT THE KNOLLS ATOMIC POWER LABORATORY— 
NOW ENTERING A NEW STAGE 

IN NUCLEAR POWER DEVELOPMENT 


Starting Salaries to $12,000 


Theoretical and experimental programs in progress at KAPL 
show indications of opening the way to a new generation of 
nuclear powerplants with vastly extended efficiency and service 
life. 


Engineers or Scientists with significant related experience in the 
fields below are invited to inquire about current opportunities. 


*Reactor materials development 

*Nuclear materials application 

*Metallurgical specifications and standards 
*Process development metallurgy 

*Materials irradiations experiments 

*Metallurgical experiment analysis and evaluation 
*Applied ceramics 


U. S. Citizenship Required 


To expedite your inquiry, forward one or more copies of your 
resume, including salary requirement. Please also state your 
particular job interests. Address: 


work in the fields of the future at NAA 





PHYSICAL 


METALLURGISTS 


Join one of industry’s most pro- 
gressive teams in exploring the 
metallurgical frontiers of super- 
sonic flight. 

Here are unusual opportuni- 
ties in applied research for 
experienced metallurgists who 
would like to assume increased 
responsibility and expand their 
“sphere of influence.” 

Successful applicants must 
have the ability to organize and 
direct the work of others. These 
positions afford exceptional 
opportunities for advancement 
in an expanding materials de- 
velopment program. 

Background Preferred: 
Graduate Metallurgical Engi- 
neer with at least four years 
experience including develop- 
mentor application work in one 
or more of the following spe- 
cialties: 

Titanium Alloys 

Hot Work Die Steels 

Superalloys 

Refractory Metals 

Mechanical Metallurgy 

(Sheet Metal Forming ) 

For more information please 
write to: Mr. V. G.Stevenson. 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 








Mr. A. J. Scipione, Dept. 43-MH 


Knolls Alomie Power Laboralory 


OPERATED FOR A.E.C. BY 


GENERAL @@ ELECTRIC 


Schenectady, New York 


THE LOS ANGELES DIVISION OF N 


NORTH 
AMERICAN 
AVIATION, INC. 
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The 14th 


RULES FOR ENTRANTS 


Exhibitors do not need to 
be members of the American 
Society for Metals. 

Work which has appeared 
in previous metallographic 
exhibits held by the Amer- 
ican Society for Metals is un- 
acceptable. 

Photographic prints should 
be mounted on stiff card- 
board, extending no more than 
3 in. beyond edge of print in 
any direction; maximum di- 
mensions 14 by 18 in. (35 by 
45 cm.). Heavy, solid frames 
are unacceptable. 

Entries should carry a la- 
bel on the face of the mount 
giving: 

Classification of entry. 

Material, etchant, mag- 
nification. 

Any special information 
as desired. 

The name, company affilia- 
tion and postal address of 
the exhibitor should be placed 
on the back of the mount to- 
gether with a request for re- 
turn of the exhibit if so 
desired. 

Entrants living outside the 
United ‘States should send 
their micros by first-class let- 
ter mail endorsed “Photo for 
Exhibition—May Be Opened 
for Customs Inspection”. 

Exhibits must be delivered 
before Oct. 15, 1959, either 
by prepaid express, regis- 
tered parcel post or first- 
class letter mail, addressed: 


Metallographic Exhibit 
American Society for Metals 
53 W. Jackson Blvd. 
Chicago 4, TIl., U.S.A. 








METALLOGRAPHIC EXHIBIT 
Chicago, November | to 6, 1959 


All metallographers— 
everywhere— 


are cordially invited to 


display their best work. 


CLASSIFICATION OF MICROS 


Class 1. Cast irons and steels 

Class 2. Carbon and alloy steels 
(wrought). 

Class 3. Stainless steels and heat 
resisting alloys. 

Class 4. Aluminum, magnesium, 
beryllium, titanium and their 
alloys. 

Class 5. Copper, nickel, zinc, lead 
and their alloys. 

Class 6. Uranium, plutonium, tho- 
rium, zirconium and _ reactor 
fuel and control elements. 

Class 7. Metals and alloys not 
otherwise classified. 


Class 8. Series showing transitions 
or changes during processing. 

Class 9. Welds and other joining 
methods. 

Class 10. Surface coatings and sur- 
face phenomena. 

Class 11. Slags, inclusions, refrac- 
tories, cermets and aggregates. 

Class 12. Electron micrographs. 

Class 13. Results by unconventional 
techniques. 

Class 14. Color prints in any of the 
above classes. (No transparen- 
cies accepted.) 


AWARDS AND OTHER INFORMATION 


A committee of judges will be appointed by the Metal Congress 
management which will award a First Prize (a medal and blue rib- 
bon) to the best in each classification. Honorable Mentions will also 
be awarded (with appropriate medals) to other photographs which 
in the opinion of the judges closely approach the winner in ex- 
cellence. A Grand Prize, in the form of an engrossed certificate and 
a money award of $500 from the Adolph I. Buehler Endowment 
will also be awarded the exhibitor whose work is judged best in 
the show, and his exhibit shall become the property of the American 
Society for Metals for preservation and display in the Society’s 
national headquarters. 


All prize-winning photographs will be retained by the Society 
for one year and placed in a traveling exhibit to the various © 


Chapters. 


41st NATIONAL METAL CONGRESS & EXPOSITION 


INTERNATIONAL AUDITORIUM ——— CHICAGO———NOV. 1 to 6, 1959 
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Metallurgists 


For work on 
Materials Research 
Liquid Metal Technology 
Metallography and Effects 
of Radiation on Materials 


Interesting Opportunities 
in the field of 
Liquid Metal Fuel 
Reactor Systems 
exist at a laboratory engaged in 
FUNDAMENTAL & 
APPLIED RESEARCH ON 
NUCLEAR REACTOR 
COMPONENTS 


Candidates should have an 
advanced degree or 
experience 
SEND COMPLETE RESUME 
to 
Employment Supervisor 


BROOKHAVEN 


NATIONAL LABORATORY 
Associated Universities, Inc. 
UPTON, L. I., N. Y. 


IMMEDIATE OPENING 


METALLURGIST 


Unusually fine opportunity for a 
qualified Metallurgist at IBM’s new 
facility in the heart of the Bluegrass 
Country at Lexington, Kentucky — 
one of America’s most modern 
manufacturing plants. 
This is an immediate opening in the 
quality control department, working 
with manufacturing on control of 
production and purchase parts. 
Qualifications: Minimum of 2 years’ 
college plus experience in heat 
treating, plating and laboratory pro- 
cedures required. Knowledge of 
physical test, micro-hardness and 
micro-structure very helpful. 
You will have unusual professional 
freedom ... work with specialists 
of diverse backgrounds . . . have 
access to a wealth of systems 
know-how. You may participate in 
comprehensive educational pro- 
grams. In addition, you will enjoy 
all the other advantages of IBM em- 
ployment: job stability, liberal com- 
pany benefits, excellent salaries. 
Please write, outlining qualifica- 
tions and experience, to: 

Mr. A. J. Ronvaux, Dept. 699G 

IBM Corporation 

New Circle Road 

Lexington, Kentucky 


© 
INTERNATIONAL BUSINESS MACHINES CORPORATION 
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RESEARCH SCIENTIST 


Outstanding opportunity for 
Ph.D. in Physics or Metal Physics 
who has the ability to plan re- 
search programs. These chal- 
lenging assignments will cover 
the areas of: 

arc phenomena . . . plasma-jet 
research magnetics . 

solid state physics . . . metal 
transfer. This multi-plant cor- 
poration is known for its “firsts” 


in the welding field. 


Exceptional employee benefits. 
All replies will be kept confiden- 
tial. 


Write: 
D. H. Devine 
A. 0. Smith Corporation 
Box 584 
Milwaukee, Wisconsin 











CHIEF 
INSPECTOR 


We are a Southern Cali- 
fornia Aircraft Company. 
Our requirement is for a 
proven leader, educated 
and experienced in latest 


inspection procedures. 


Preferred age 30 to 45, 
with education in Engineer- 
ing or Metallurgy. 


Only man capable of 
$12,000 a year as entry 


rate can be considered. 


Box 7-70, Metals Review 











Expanding the Frontiers 
of Technology-in 


MATERIALS 
AND PROCESSES 


W@ Pioneering work in metallo- 
graphic research, high and low 
temperature materials, radio- 
active and toxic materials, pure 
metals, properties of beryllium 
and the alloys, and the develop- 
ment of refractory and special- 
purpose metals, cermets and 
ceramics is being done at 
Lockheed Missiles and Space 
Division. 

Main objectives of the studies 
are to evaluate the chemical, 
physical, and mechanical prop- 
erties of metals and ceramics, 
and to study the effect of exter- 
nal conditions of stress, tem- 
perature, and strain rate on the 
materials, as well as the effect 
of alloy additions, impurities 
and past strain histories. 

Preliminary studies are also 
being made in: transpiration- 
cooled and heat-resistant 
rocket nozzle material systems; 
thermionic-emission converter 
materials; solid-state devices 
for electronic application; elec- 
tro-chemical fuel cell systems; 
substrates and films for the 
micro-miniaturization of elec- 
tronic systems; analysis of fuel 
and oxidizer tank leakage prob- 
lems; and materials :develop- 
ment for nuclear propulsion 
reactors. 

ENGINEERS AND 
SCIENTISTS 


The successful solution to 
problems such as these calls for 
advancement of the state of the 
art to unknown environments 
and the maximum of scientific 
effort. If you are experienced 
in one of the above areas, or in 
related fields, we invite you to 
join us in this challenging effort 
and to share in the future of a 
company that has an outstand- 
ing record of progress and 
achievement. Write: Research 
and Development Staff, Dept. 
G-51, 962 W. El Camino Real, 
Sunnyvale, California. U.S. 
citizenship required. 


Lochheed 


MISSILES AND SPACE 
DIVISION 


Systems Manager for the 
Navy POLARIS FBM; 
DISCOVERER SATELLITE; 
Army KINGFISHER; 
Air Force Q-5 and X-7 


SUNNYVALE, PALO ALTO, VAN NUYS, 
SANTA CRUZ, SANTA MARIA, CALIFORNIA 
CAPE CANAVERAL, FLORIDA 
ALAMOGORDO, NEW MEXICO @ HAWAII 
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JohnA. Bistline, KAPL 
Physicist, checks 
world’s first high-tem 
perature nuclear test 
reactor. This Critical 
Assembly permits 
study of core config- 
‘urations at! zero pow- 
er, pressures up to 
1250 psi, and temper- 
atures of 550° F. 


NZ 
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at The Knolls Atomic Power Laboratory...in Critical Facilities 


IN OPERATION AT KAPL is the first nuclear 
reactor to combine the flexibility of a criti- 
cal assembly with the ability to duplicate 
the operating conditions encountered by a 
pressurized-water reactor. Called Proof 


Test Reactor (PTR), it was developed by 
KAPL scientists and engineers to eliminate 
the uncertainties of extrapolating data from 
experiments made at room temperature to 
predict the operating characteristics at 
power-reactor temperatures. 


EXPERIMENTAL PROGRAM 
KAPL physicists and engineers working 
with PTR are investigating the parameters 
of the many diverse factors, such as fuel 
load, temperature coefficients, and the scat- 
tering properties of metals, that are a func- 
tion of reactor temperatures ranging from 
100 to 550F. Expediting the acquisition of 
this data are special features of PTR, such 





as those that make it possible to examine 
varied core configurations within 20 min- 
utes after the system has cooled to 120F. 


Information gained with PTR is used to 
confirm designs for nuclear naval propul- 
sion projects, such as the power plants for 
TRITON, the world’s largest submarine; 
and for the world’s first nuclear powered 
destroyer. 

VARIED PROFESSIONAL OPPORTUNITIES 
Experimentalists and theoreticians inter- 
ested in contributing to developments of like 
caliber in diversified areas of engineering, 
physics, and metallurgy related to nuclear 
propulsion are invited to inquire about cur- 
rent openings. U.S. citizenship required; 
advanced degree or related experience pre- 
ferred. Send confidential resume including 
salary requirement to: Mr. A. J. Scipione, 
Dept. mass 


OPERATED FOR A.E.C. BY 


aboraloty 
an FE 


- Schenectady, New York 


Physicist John A. Bistline, a 
graduate of Rollins College 
(1944), has specialized in High 
Temperature Critical Facilities 
at KAPL. He came here in 1948 
after receiving his MS in Phys- 
ics from Cornell. Previously he 
worked with the Metallurgical 
Laboratory, University of Chi- 
cago, and the Los Alamos Lab- 
oratory, University of Califor- 
nia. Mr. Bistline is now the 
physicist in charge of opera- 
tion of the Proof Test Reactor. 
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METAL SHOW 
CHICAGO 
NOV 2-6, 1959 


Tanccvaarchecelarclmalaalsvaliaitcr-leas 


Project yourself into the future — prepare for 
the challenge of progress in metals by attending 
great materials and fabrication preview of the 


soaring 60's! Never before so complete a program 


of technical sessions and informative exhibits. 


Make plans for Chicago NOW. 


R WIRE FOR Fl 


NATIONAL METAL CONGRESS and EXPOSITION 


Sponsored by the AMERICAN SOCIETY FOR METALS 
7301 Euclid Avenue + Cleveland 3, Ohio 


Cooperating Activities: The Metallurgical Society of AIME; 
Society for Non-destructive Testing, Inc. Associations pre- 
senting technical sessions in cooperation with @ : Metal 
Powder Industries Federation; Metal Treating Institute; 
Ultrasonic Manufacturers’ Association; 


Special Libraries Association—Metals Division; American 

Society for Testing Materials—Committee B-9; and the 

extensive programs of the American Society for Metals 

with the William Park Woodside Memorial Sessions, and 
Metallurgical Seminar. 











Chemistry, Combustion, Electronics, Metallurgy 
and Mechanics cre all important factors in Holden 
engineered products. 
The Best of Everything 


Coordination between research and engineer- / 
for Heat Treating 


ing is vital in the production of equipment and ma- 


terial that will assure economy and efficiency in all Exclusive Luminous 


heat treating processes. Wall Firing 


This places the full responsibility directly on Special Design Service 


The A. F. Holden Company as a single source for 
Conversions e Remodeling 


anything in heat treating equipment. It assures you Consulting 
complete reliability for all your heat treating 
requirements. Controls e« Conveyors 


Chemicals 


Everything in Salt Baths 


METALLURGICAL 


EXECUTIVE OFFICES EASTERN PLANT WESTERN PLANT PRODUCTS 


AND PLANT 460 GRAND AVENUE, 3490 EAST RANDOLPH =. 
14341 SCHAEFER HIGHWAY, NEW HAVEN 13, LOS ANGELES 
DETROIT 27, MICHIGAN CONNECTICUT CALIFORNIA 


THE A. F. HOLDEN COMPANY | LOE 
3 F.O.B. Points for Holden Metallurgical Products 


TRADE MARK REGISTERED 








